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Details Make Perfection 


Manager, “I stopped over at East Pittsburgh and went through the works of 
the Westinghouse Electric Company. I knew they had some plant, but what 


<) my way home from the East,”’ said Joe, the Superintendent, to the General 


I saw beat all my expectations.” 
“What struck you particularly?’’ asked the General Manager. 


“The careful way every detail of manufacture is taken care of,” answered Joe, ‘“‘and 


the rigorous tests their machines have to undergo. Here 
are some photographs | brought back with me. 


“They had two 2500 kw. 60 cycle rotaries, which, 
by the way, are the largest capacity ever built, on the test 
racks loaded against each other. The stunts they put them 
through clearly show that their salesmen actually know 
what they are talking about when they tell us of their 
superiority in economy, ruggedness, reliability and stability. 
Believe me, the Westinghouse people are increasing their 
reputation as the foremost rotary converter designers. 


“T also saw individual turbo units, ranging from 25 to 
30,000 kw. capacity, during all stages of construction. | 
noted that every unit regardless of its size, was receiving the 
same careful attention to every detail of design, the same 
painstaking inspection, the same careful workmanship and 
the same thorough tests.” 


““‘How about transformers?’’ asked the General Manager. 


DODDOODOODODOODO ODOR ROLERU ELOISE 


“It was not so much the size of the units that impressed 
me,’ answered Joe, “‘though | did see some 10,000 kva. 
120,000 volt transformers in course of construction, but 
the attention given to the details of design and manufacture. 
No one who has not visited the Westinghouse plant can 
appreciate the care given to every part, that makes their 
transformers what they are. I also saw a novel scheme in 
the way of a portable substation, containing three 1,000 .. 


Portable Transformer Sub- epee kva. tu 000. volt outdoor transformers.”’ 
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EFFICIENCY At the Bluff Point convention of DEFECTS OF It would be difficult to conceive a 
AND the New York Electric Rail- THE CROSSER i i . 

i eee Ramon congressional report in favor of 


way Association, reported in last 
week’s issue of the ELECTRIC RAILWAY JOURNAL, three 
papers were presented under the vague but fashionable 
title of “Efficiency.” In suggesting this title the pro- 
gram committee obviously intended to allow great lati- 
tude of treatment. There was, however, a thread of 
unity in the papers, in spite of the fact that they were 
written independently and from three points of view. 
As Mr. Sawyer pointed out, the term “Efficiency,” as 
understood in its application to electric railways, is 
simply old-fashioned good management. To paraphrase 
a famous quotation, “that which we call efficiency by 
any other name would bring as good results.” The 
thread of unity which appears in the papers of Messrs. 
Bagg and Witherwax and which binds them to Mr. 
Sawyer’s “good management” paper, is the recogni- 
tion of personality as the basis of efficiency. The offi- 
cials must by personality inspire the men in the ranks; 
the latter must take personal pride in their work and 
the organization of which this work is a function, if 
not the function. 


THE HUMAN In these days of scientific man- 
ELEMENT IN agement there is a tendency to 
WORK 


ignore the human element in 
humanity; to create industrial machines which shall 
turn out their products at maximum speed and at mini- 
mum cost. To be sure, the attempt is made to remu- 
nerate the workers handsomely for their labor with the 
purpose of furnishing them the wherewithal to live 
more comfortably. So far as such a process is mechan- 
ical, however, it cannot yield the best results. Man is 
not a machine and he “does not live by bread alone,” 
no matter how much of it he gets. We therefore must 


- heartily agree with the writers of the papers in ques- 


tion in such typical thoughts as “efficiency is the result 
of that kind of influence that makes for co-operation 
and a desire to serve,” ‘the whole organization should 
understand that the higher officials are ready to en- 
courage, anything that will stop waste and increase 
efficiency” and “the greatest good to the greatest num- 
ber is brought about by efficient co-operation.” A prime 
requisite for promotion to positions of authority should 
be the possession of those distinctly human qualities 
which will inspire affection as well as respect. We are 
all attracted to the organization in which the manager 
is referred to as “the chief,’ “the boss,” “the mogul,” 
or some such human term. 


a measure of great and far-reach- 
ing consequence that entered less into the merits of the 
proceeding than that filed by Representative Robert 
Crosser of Ohio in support of his bill for the govern- 
ment ownership of the street railways of the District 
of Columbia. Mr. Crosser writes glibly enough about 
the “great advantages” of government ownership, of 
better service and lower fares and higher wages. But 
he gives no basis for his belief that any such thing 
would happen if the government of the United States 
were to undertake to run the street railway systems of 
the nation’s capital. Nor is there a word as to the 
machinery by which such an enterprise would be oper- 
ated. The members of the Public Utility Commission 
who testified before the House committee admitted 
freely their inability to cope with the problem of regu- 
lating the lines within the district. This certainly 
makes it reasonable to doubt their ability to operate. 
But Mr. Crosser offers no solution for this question. 
As to the great financial problem involved in this enter- 
prise there is not a line in the report except charges 
that the existing companies are overcapitalized. How 
much it would cost to procure them under the condem- 
nation proceedings outlined in the bill, Mr. Crosser 
does not say. He contents himself by making personal 
estimates that the physical valuation of the existing 
lines approximates $25,000,000. This, he points out, 
is half the capitalization. He does not suggest, how- 
ever, that the government would confiscate the other 
half of the market value of the securities outstanding. 
His bill provides that the necessary funds are to be 
raised by the sale of a 3.65 per cent issue of bonds in 
the name of the District of Columbia, but that this issue 
is to be backed up only by a lien on the revenues of 
the companies. Mr. Crosser does not suggest any mar- 
ket where bonds on such a tenuous foundation could 
be sold at par. Nor does he intimate where the money 
is to come from that will pay the interest and the sink- 
ing fund charges provided for in the bill, if the rev- 
enues prove inadequate. 


THE Although a considerable portion 
SITUATION AT of the hearings held were devoted 
WASHINGTON 


to a futile attempt to discover any 
popular sentiment in the District of Columbia in favor 
of government ownership, Mr. Crosser carefully avoids 
mentioning this phase of the question. As a repre- 
sentative from Cleveland, he is eagerly willing to fasten 
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upon the taxpayers’of the District of Columbia an 
experiment for which they will have to pay the price— 
not he. According to every indication the people of 
Washington, so far as they have given any thought to 
the matter at all, are opposed to the plan of saddling 
the expense upon them. The fact is that the municipal 
ownership propaganda in Washington is an importa- 
tion from Cleveland. And it is interesting to note that 
Mr. Crosser devotes a considerable part of his report 
to a description of the situation in that city and that 
his first act, after filing his report, was to hurry to 
Cleveland to handle his campaign for renomination and 
re-election. Evidently his fight for the “Tom Johnson 
idea” in the city of Washington was intended to play 
an important part in his own campaign at home. But 
the proposal to initiate municipal ownership there has 
focused national attention upon the question and was 
the means at the hearings of bringing out many ex- 
pressions of opinion opposed to the plan, and of ex- 
posing many of the inherent weaknesses of municipal 
ownership of city railways which perhaps would not 
have been presented if the city under consideration had 
been less prominent than the national capital. 


THE ADVANCE 
OF THE 
STEAM TURBINE 


In this issue of the ELECTRIC 
RAILWAY JOURNAL we print an 
extended abstract of the report of 
the committee on prime movers of the American Insti- 
tute of Electrical Engineers. The remarkable feature 
of this report is the record which it contains of the 
triumph of the designers of the steam turbine in very 
greatly improving the thermal efficiency of this type of 
prime mover. In very large sizes the steam turbine now 
rivals the gas engine from the standpoint of efficiency. 
It is slightly superior to the gas engine when carrying 
a load of more than one-half its capacity. From a 
thermal standpoint the oil engine is the only one now 
possessing an important advantage over the well-loaded 
steam turbine of large size. The steam turbine won 
its way into favor primarily because it occupied small 
floor space and was light in weight per unit of output. 
These virtues it possessed because of the high speed 
of its rotating parts and its structural simplicity. In 
economy of steam consumption it had as a formidable 
and well entrenched rival the highly developed Corliss 
engine. At first the steam consumption of the turbine 
was excessive. The proper operating conditions had 
not been worked out, and many new and difficult de- 
sign problems had to be solved. The steam turbine 
requires high-pressure, superheated steam, good vacuum 
and careful loading for best results. The report shows 
that, given proper conditions, turbines can now be ex- 
pected to produce a thermal efficiency of 20 per cent or 
more in units of 2000-kw capacity and upwards. Of 
course, the greatest advantage possessed by the steam 
turbine is its low cost per unit of output capacity. This 
cost is so low and the fuel economy sufficiently high 
that it is difficult to generate energy more cheaply even 
by water power where a considerable steam reserve is 
necessary. 
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HIGHWAY CROSSING SIGNALS 

Increased attention has lately been given the prob- 
lem of choice and installation of highway crossing . 
signals. This quite probably is due in a large measure 
to the automobile as well as to the more and more 
insistent demand on the part of the public for greater 
service refinements and protection. So many types of 
highway crossing signal apparatus are available for 
use that some views about the choice and installation 
of highway crossing protection systems may now be 
of particular interest. 

Highway crossing signals perform two functions. 
First, they designate the location of crossings between 
railways and highways, and second, they announce the 
approach of trains to crossings. 

Probably the simplest form of signal for performing 
the first function, that of informing the traveler on 
the highway that he is approaching a railroad inter- 
section, is the old-fashioned “stop, look, listen” sign- 
board. Somewhat similar boards are now being used 
as distance signals for crossing bells. They are placed 
near the highway and a short distance away from the 
railway track, and serve to notify the traveler that he 
must be on guard because he will shortly reach a more 
or less hazardous location. 

One road in Iowa reports most satisfactory results 
from these highway distance signals. It has installed 
such signs close to the highway about 500 ft. in advance 
of the crossings. The signs read “Railroad Crossing 
500 ft.”’ They are illuminated at night, and their chief 
value is that of giving a warning to the tourist and 
thoughtless driver who may not know or realize the 
close proximity of the railroad crossing. Almost any 
driver, after passing such a sign, will take measures 
to assure that there is no danger in crossing the tracks 
and will obey the crossing signal at the tracks. 

The second function of the highway crossing signal, 
that of announcing an oncoming train, is more difficult 
of performance. Various means have been employed 
successfully. Among the more common types now 
available for installation on electric railways are the 
simple illuminated crossing sign, the intermittently 
illuminated sign, which gives repeated flashes of light, 
the signal with moving parts imitating the waving or 
swinging of a red blade or flag, and various combina- 
tions of these aspects, all designed to be arrestive. 
Combined with these visible indications are audible in- 
dications such as bells, gongs and sirens. Another dis- 
tinct type of mechanical crossing signal is the barrier 
or gate. This consists of one or more long poles from 
which are hung ticklers that make a screen across the 
roadway. In emergency an individual or vehicle may 
pass through this screen, and thus no one can be caught 
between the gates, but the effect is to block the crossing 
positively to the highway traveler. 

The flashing lights have two aspects: first, the sta- 
tionary lamp with its continuous or intermittent illu- 
mination, and second, the swinging lamp or row of 
lamps, the lighting of which is so timed as to stimulate 
the swinging lantern. In daylight none of these illumi- 
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native effects is of sufficient arrestiveness and so they 
are combined with various types of visible and audible 
signaling. 

The prime requisite in a highway crossing signal is 
reliability. Unless a signal is very reliable it will not 
command the respect of the frequent traveler, and it 
may even introduce a hazard from this cause. A high- 
Way crossing signal should be so controlled that the 
train, by passing certain limits or being within a cer- 
tain section, will cause itself to be announced at the 
crossing. There are two forms of control, intermittent 
and continuous. 

With the intermittent control the electrical signal 
release is actuated either by the passage of the car 
wheels or the trolley wheel. The car-wheel type of 
intermittent control may be the old-style steam rail- 
road track instrument, a short insulated track section, 
or a contact bar, placed adjacent to the. rail and so 
located that the flange or tread of the wheel will touch 
it. Another type successfully used is that in which the 
intermittent control is obtained by the movement of 
the rail. This movement in one make of signals is 
mechanically multiplied and drives a small generator 
which supplies an electrical impulse to release the bell. 
In another kind the movement of the rails opens or 
closes balanced contacts attached to the base or side of 
the rail. 

By each of the foregoing intermittent-control devices 
the highway crossing signal is started and stopped by 
the passage of any car, whether it is electrically 
equipped or not. The second, and very common form 
of intermittent control (trolley contactor type), is 
actuated by a trolley wheel passing along the wire, the 
wheel either mechanically throwing a switch or elec- 
trically making a desired contact. Contrasted with 
these intermittent forms of control is the continuous 
control obtained with track circuits to which are con- 
nected interlocking relays that in turn energize the 
crossing bells and lamps whenever a car is passing 
through or standing within the block. 

A feature of importance which should be recognized 
in the design of highway crossing protective appa- 
ratus, in addition to that of reliability, is that of con- 
tinuity of signaling, even though more than one train 
may enter the ringing limits at one time and, later, 
one train should pass out or both stop for some time 
and then proceed across the highway. Thus car-count- 
ing devices are an important feature in the trolley- 
contact control. It is desirable to arrange the control 
so that if several cars pass the contactor and one or 
more then recross it, the bell will keep ringing as 
long as there is one car inside of the protected zone. 
Of course the continuous track circuit performs this 
function in the ideal way. But on an electric railway 
means must be taken to carry the return propulsion 
current through the track-circuit protected territory. 
With trolley-contact control and with mechanical rail 
control the desirable feature just mentioned may be 
approached by placing extra contactors or restarters 
between the first starter and the crossing. 
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There is a wide variety of highway crossing signal 
apparatus available for installation on electric rail- 
ways, but even with the good work which has been 
done in the past here is a field of wide scope that is 
growing wider and wider and one which can very 
profitably be studied by the manufacturer. And it 
should be remembered that no one can successfully 
develop and market a highway crossing signal without 
an intimate knowledge of the railway companies’ re- 
quirements. 


WHERE THE MEN HELP 

A recent incident on an interurban electric railway 
seems worthy of mention in these days when silent 
sabotage has become an accepted doctrine among a 
certain class of labor leaders. This line does a large 
baggage business both on service and passenger cars. 
The rates for material carried on the baggage cars 
were on a weight and classification basis, but there 
was no limitation to the size or contents of the packages 
which could be carried on the passenger cars. The 
result was that shippers could often save money by 
sending bundles via the passenger cars at a loss to the 
railway and at great inconvenience to the crews and 
ear riders. The management finally decided to curb 
this practice by issuing limiting regulations and 
specifying the use of certain labels. It was fondly be- 
lieved that the evil had thus been cured until several 
trainmen voluntarily advised the general manager that 
the labels were being attached to material that should 
have gone at higher rates by way of the baggage cars. 
The best part of this story is that the men had not even 
been requested to see that the shippers obeyed the new 
regulations. As a result of this watchfulness by the 
trainmen, the company is likely to increase its baggage 
and package revenue hy several thousands of dollars 
a year. 

There is no doubt that by intelligent co-operation 
between the men and the company the net receipts of 
the company can often be greatly increased. A great 
many companies are recognizing this condition in their 
campaigns of “safety first” for reducing accidents and 
by the introduction of methods of rating motormen in 
their use of energy. These are steps in the right di- 
rection but by no means limit the opportunities for 
effective co-operation. A motorman can do more than 
save current and avoid accidents and report any de- 
fects he may see on the line. He can keep a sharp 
lookout for passengers who are waiting to board the 
car, and on a city line he can pick up a good many 
short-haul passengers who, if they are passed by the 
first car which they attempt to take, will often walk 
to their destination. This duty of watching for wait- 
ing passengers is also one in which the conductor can 
assist greatly, if he does not take the initiative. In- 
deed, some of the European lines have offered premi- 
ums to the different car crews for the number of pas- 
sengers carried on their cars on the theory that it will 
encourage watchfulness in behalf of the company in 
this particular direction. 
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Montreal Tramways Shops at Youville 


A Roofed Transfer Table, Clean Air Heating and Ventilation, Full Clearance Mill Room, Extensive Manu- 
facturing Facilities and Simplified Storage and Supply Practices are Among the General Features 
in Addition to the Individual Shop Methods 


The Youville shops of the Montreal Tramways, which 
were completed about a year ago, afford a good example 
of an installation located far enough from the heart of 
the system to permit satisfactory areas for each depart- 
ment with ample extra ground for future expansion. 
Dead mileage is the only objection that can be urged 
against the location of shops as far as 5 miles from the 
center of the city, but in Montreal this factor is very 
small because all carhouses are equipped for replace- 
ment work. The Youville plant serves for the com- 
plete overhauling of cars, which is carried on at ap- 
proximately annual intervals, for the large amount of 
home manufacturing required by Canadian conditions 
and for the installation of equipment on car bodies as 
received from the builders. At this time, the company 
is operating 850 cars, including 200 new ones which 
were equipped at Youville during the past twelve 
months. An additional order of seventy cars will be 
completed shortly. 

The layout as hereinafter described was designed and 
fitted out under the general direction of D. E. Blair, 
superintendent of rolling stock, with Charles Remelius 
as consulting engineer during a part of the planning and 
construction period. 


GENERAL LAYOUT 


The shops cover an area 4800 ft. long x 570 ft. wide, 
the individual sections totaling 148,186 sq. ft. as shown 
in the detail tabulation under the accompanying plan. 
All of the important departments are housed in one 
fairly rectangular structure, but several small buildings 
are placed either adjacent to or at some distance from 


the property to isolate such fire risks as the oil house, 
paint-mixing room, power house, acetylene-generator 
house, lumber shed with dry kiln, ete. On account of this 
plan, the main building is practically open throughout 
except for the cheap corrugated iron partitions which 
separate the painting and woodworking sections from 
one another and from the transfer table. All buildings 
are constructed of brick on concrete foundations. The 
shop sections are furnished with saw-tooth roofs fac- 
ing northeast, but the transfer table between them has 
a high monitor roof. Experience has indicated that a 
cheaper form of roof would have been satisfactory 
over the transfer table because the adjoining shops 
transmit ample light for such simple work as car move- 
ment. Cinder is used for the floor of the transfer table 
section, but in the shops the company uses a foot-easy 
and non-chipping mastic asphalt which is guaranteed 
for ten years. This floor is so elastic that wheel marks, 
furrows and the like disappear in time or can be rolled 
out. 

The most striking point about the general design is 
the use of the covered transfer table which cuts the main 
structure in half and serves as the go-between of the 
truck and motor overhaul sections on one side and of 
the body overhaul sections on the other. Primarily, the 
transfer table was covered simply to insure freedom 
from snow, but the use of a covered table has several 
other advantages. Thus, the sheltered location and in- 
frequent opening of this bay keep the shops free from 
exposure to the cold, enable the shifting crew to work 
in comfort, save time through the elimination of track 
doors, and by permitting uniform heating in winter 


MONTREAL SHOPS—WINDING ROOM, LOOKING EAST, AND SHOWING THE INDEPENDENT OVERHEAD TRACK FOR THIS 
SECTION—AIR HOIST AND OTHER UTILITIES LIKE ARMATURE STANDS, WORK BENCHES OPPOSITE WINDOWS, ETC. 
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MONTREAL SHOPS—GENERAL ARRANGEMENT AND LAYOUT OF MACHINES AT YOUVILLE SHOPS 
; INDEX TO MACHINES 
1 22” engine lathe. 24 Wet tool grinder. 49 Platform scale. 136 Babbitt. melting pot, 
2 18” engine lathe. 25 Wet tool grinder. 50 Down-draft forge. 137 Impregnating tank, 
3 15” engine lathe. 26 Wet tool grinder. 51 Down-draft forge. 138 Impregnating tank. 
4 20” engine lathe. 27 Dry grinder, double. 52 Down-draft forge. 201 Jig saw. 
5 20” engine lathe. 28 Tool room grinder. 53 Down-draft forge. 202 Saw gummer. 
6 20” engine lathe. 29 Drill grinder, 54 DuUwn-draft forge. 203 Tool grinder. 
i Ba" engine lathe. 80 Dry grinder, double. 55 Down-draft forge. 204 Iron drill. 
8 24” engine lathe. 31 Power hack saw. 56 Monogram exhauster. 205 Drum sander, single. 
9 Turret lathe. 32 Universal miller. 57 Blast blower No, 2. 206 Drum sander, triple. 
10 Speed lathe. 33 Grindstone. 58 Blast blower No. 3. 207 Dowel machine. 
11 20” drill. ‘ 34 Buffing machine. 59 Blast blower No. 8. 208 Horizontal boring machine, 
12 Two-spindle drill. 385 Centering machine. 78 Cold saw. 209: Band saw. 
13 Three-spindle drill. 36 Air compressor, direct drive. 87 Pipe threading machine. 210 Tenon machine, 
14 20” drill. , 37 Air compressor, geared. 101 Winding machine. 211 Shaper. 
15 34” drill. 38 Axle straightener. 102 Winding machine. 212 Jointer. 
16 26” drill. 39 Wheel boring machine. 103 Winding machine. 213 Four-side molder. 
17 Three-spindle drill. 40 Wheel press. 104 Exhauster. 214 Surfacer. 
18 Planer. 42 Axle lathe. 108 Armature bonder. 215 Rip saw. 
19 24” shaper. 43 Plate rolls. 109 Printers cutter. 216 Solid chisel mortise, 
20 Shaper. 44 Bulldozer. 110 Metal saw. 217 Cross-cut saw. 
21 Horizontal boring and mill- 45 Oil furnace, 6’x6’. 132 Commutator slotter. 218 Pattern makers lathe. 
ing machine. 46 Oil furnace, 4’x2’. 133 Steel wheel lathe. 222 Hollow chisel mortise. 
22 Double head bolt cutter. 47 Air hammer. 134 Single head bolt cutter. 223 Chain mortise. 
23 Shear. 3 48 Punch and shear. 135 Babbitt melting pot. 225 Exhaust blower. 


make it possible for newly painted and varnished cars 
to be shifted from track to track with perfect safety. 
The table was built up of I-beams and old motor and 
control with other odds and ends at a cost of $480 ex- 
clusive of motor, compared with a bid cost of $1,200 
from an outside contractor. It is operated by means 
of a protected third-rail with side contact. 

The simple, direct course of a car which enters the 
shop for overhauling is so clearly indicated on the plan 
that no comment is necessary. Of the fifteen tracks on 
the metal-working and electrical side, twelve are fur- 
nished with pits 104 ft. long and with motor-driven 
screw hoists of I-beam construction. A thirteenth track 
is also furnished with pits; it has no car hoists, but like 
the others is served by jib hoists. The first track on the 
entrance side is within range of a jib and is used for 
handling material to and from the armature room. 
The last track on the same side is used for the wheel 


and axle shop, but unlike the others it is continued to a 
yard loop as shown. 

The shops behind tracks Nos. 1 to 14 are arranged in 
the following order: electrical, main machine and black- 
smith. The wheel and axle shop is placed between the 
wall and its serving track. The extensions on this side 
of the building comprise a machine shop store with air- 
brake repair room on a mezzanine floor, a coil-baking 
oven and impregnating tanks and a fan room for 
Sturtevant heater and a toilet room. 

On the opposite side of the shops the first building 
is the mill room. Of the thirteen tracks which lead 
from the transfer table and are 176 ft. 3 in. long, four 
are used for body woodwork; eight for car washing and 
painting and one for panel varnishing. 

The key numbers and the list on the accompanying 
plan show the wide variety of tools in service in all 


shop divisions. 
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MONTREAL SHOPS—SMALL SHEAR 
TECTION 


SHOWING GEAR PRO- 


Heating, ventilation and lighting are supplied from 
an isolated power house. The latter is divided into a 
transformer room of 180-kw total capacity where pur- 
chased energy transmitted at 13,000 volts is stepped 
down to 110 volts and 220 volts for the lighting and 
the machine tool operations respectively, and a boiler 
room with three 125-hp boilers which supply steam at 
100-lb. pressure for the indirect heating system. The 
electrical room also contains a 500-kw motor-generator 
set for the suburban railway service. 

The steam is transmitted via a tunnel to two fan 
rcoms, one alongside the mill room and the other along- 
side the machine shop. Most of the outlets of the hot- 
air duct from the heating apparatus are in the varnish 
and paint rooms where it is desirable to maintain a 
temperature of 68 deg. to 70 deg. Fahr. On its back- 
ward turn the warm air passes through the paint shop 
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to the working sections and the mill room. The mill 
room is so located that the effect of the downdraft ex- 
haust system is to confine the dust-laden air to that 
section. The result is that only clean air is reheated. 
The proportion of air which is drawn from the building 
by the mill room exhauster is replaced by fresh air 
which enters an 8-ft. x 2-ft. opening in the side wall 
close to the heating coils. When the heated air leaves 
the circulating fan it passes through a tunnel, the 
floor of which is covered with water about 3 in. deep. 
During the first few months of operation, when the 
mill room was operated without an exhaust system, a 
large quantity of dust was collected in this water trap. 
However, since the exhausters were started, very little 
dust gets into the tunnel. The water trap not only 
catches any dust particles but also humidifies the air, 
which is very desirable for paint and varnish work 
because of the dry winter climate of Montreal. The 
object of circulating the air from the mill-room plant 
as described is to give the paint shop the cleanest and 
warmest air; furthermore, the mill room, like the 
machine shop, creates quite an appreciable heat from 
the operation of its machine tools. Thermometers are 
installed throughout at convenient intervals to record 
the drop in temperature, and the outlets may be closed 
one by one as desired. In practice, the fireman reads 
only the end thermometers and regulates the steam 
supply and fan speed according to the readings. 

The heating and ventilation of the metal-working 
shops presented an interesting problem on account of 
the down-draft forges and babbitt furnace therein. By 
careful tests with streamers the duct outlets and blower 
fan draft are so regulated that all air currents are 
directed toward the corner where the down-draft equip- 
ment is located. In this way all fumes, smoke, etc., are 
drawn in by the suction fans to make an odorless, 
smokeless and smudgeless shop. 

Tungsten lamps ranging in capacity from 60 to 250 
watts are used throughout for shop lighting. All wiring 
is in conduit of Crouse-Hinds manufacture. 

Compressed air for shop purposes is furnished by two 


MONTREAL SHOPS—THE TRUCK: MOTOR SECTION, SHOWING A CORNER OF THE SMITHY, WITH FORGES, FENDERS IN 
COURSE OF MANUFACTURE, BELT DRIVE FOR TOOLS AND SERIES OF PNEUMATIC JIB CRANES 
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Reavell electrically operated automatic air compressors, 
each having a capacity of 100 cu. ft. of free air per 
minute. These compressors and their storage tank are 
placed in the machine.shop fan room. 

Attention has already been called to the practice of 
keeping all combustible departments outside of the main 
building. Care is also taken to keep only the smallest 
practicable amounts of inflammable liquids in the build- 
ing. No oil is stored there over night, compressed air 
being used to bring it to the shops when it is wanted 
during the day. 

Fire protection is afforded in part by the Reichel 
thermopile system, the indicator equipment of which is 
shown in an accompanying cut. The thermopiles are 
placed at different points in the roof. If the tempera- 
ture in their vicinity suffers a comparatively sudden 
rise the thermopiles generate a sufficient voltage to 
operate a positive contact device with indicator, the 
mechanism being virtually an adaptation of the prin- 
ciple of the moving coil voltmeter. In operation it was 
found that the thermopiles were so sensitive that those 
in the blacksmith shop had to receive another coat of 
paint. In addition to these thermopiles.-copper-wire 
thermostats are installed in the impregnating room, 
paint storage, oil room, lumber kiln and boiler room. 
A fire in any of these rooms closes the circuit and causes 
the lighting of the corresponding lamp on the indicator 
board and the ringing of an alarm gong. The fire-fight- 
ing apparatus comprises wall extinguishers, ten hy- 
drants with 125-lb. city water pressure, chemical and 
hose wagons and fire pails. A fire brigade is schooled 
in the handling of this equipment. In spite of these 
precautions, all the property of the company is fully 
insured with the underwriters. 


SOME EQUIPMENT FEATURES OF THE METAL-WORKING 
AND ELECTRICAL SHOPS 


Brief reference has already been made to the car 
hoists of the overhauling tracks. These were built at 
the shops and are operated with old motors. 


They’ 
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MONTREAL SHOPS—PART OF THE AIR-BRAKE ROOM, SHOW- 
ING THE CONVENIENT FORM OF WORK BENCH 
AND OIL BATH FOR COMPRESSORS 


embody pairs of 12-in. x 30-ft. I-beam carriers which 
are raised through worm and gear mechanism to a 
height of 6 ft. above the floor. One double-throw 
switch is used to enable one control to operate two 
hoists. The jib hoists so liberally supplied in addition 
to the car hoists make heavy manual work absolutely 
unnecessary. The pits themselves are of concrete and 
are 4 ft. 8 in. deep. Their rails are set on oak blocks 
embedded in concrete and are flush with the shop floor. 
In addition to a narrow-gage track on the pit floor for 
moving equipment, cross-pits are also provided for the 
convenience of the men. The pit lamps are in wall 
pockets and are all provided with a 12-ft. extension 
cord. 

Of the manufacturing and repair sections the elec- 
trical shop is first in line. The layout of the principal 
parts is clear from the general plan, but this does not 


MONTREAL SHOPS—VIEW OF THE MILL ROOM IN WHICH THE TOOLS HAVE BEEN SPACED FAR ENOUGH APART TO 
AVOID ALL INTERFERENCE BETWEEN ADJACENT WORKMEN—THE HEATING PLANT, FOREMAN’S OFFICE 
AND TOILET ARE AT THE RIGHT OF THE PARTITION, PAINT SHOPS ARE AT THE REAR 
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MONTREAL SHOPS—HOT-AIR OUTLET WITH DEFLECTOR— 
PAINT SHOPS 


show the overhead track with air hoists which curves in 
and out from tool to tool in such order that an armature 
during its complete course from delivery to return never 
once touches the floor. All parts of armatures and 
fields are made here. Fields are impregnated by means 
of the Passburg vacuum system. 

Of the tools in the main machine shop the N. S. K. 
480-lb. air hammer made by Peter Pilkington, England, 
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is of particular interest. This machine is much faster 
than a steam hammer, may be operated by manual or 
automatic control and is capable of very fine adjust- 
ment. With it a man ordinarily can make thirty heavy 
compromise joint plates in a day of ten hours, with 
thirty-two as a high-water mark. Another interesting 
tool here is a Butler three-spindle drill. In the central 
machine shop and electrical shop group drive is used 
from one 25-hp and two 15-hp motors, each carried from 
the roof trusses; but elsewhere in this division of the 
building individual drive is common. 

A large Jacobs oil furnace is installed in the black- 
smith shop for handling long car members, but at 
present a small oil furnace and six down-draft forges 
are found ample for all regular work. The down-draft 
babbitt furnace previously noted is fitted with a direct- 
reading pyrometer. Babbitt is always poured at a 
temperature of 675 deg. to 700 deg. Fahr. within which 
range no segregation will occur when the mixture 
settles. This babbitt is composed of 831/3 per cent 
copper, 81/3 per cent antimony and 8 1/3 per cent tin. 
It may be added here that the company’s axle bearings 
are of bronze only. They are serviceable for at least 
50,000 miles, and on account of this long life, their 
freedom from accident and their high scrap value, they 
have proved the cheapest in the end. A tinsmith shop 
with punch and shear was added to the original equip- 
ment last summer to care for the large amount of sheet 
steel manufacture and repair. 

The hydraulagraph record on the wheel press is cred- 
ited with obviating-the eighty to one hundred loose 
wheels a year which were common before this graphic 
telltale of the pressmen’s work was installed. Since the 
hydraulagraph was installed in 1912, not one trouble 
has been traced to the application of the wrong pres- 
sure. One man, with one helper to assist him during the 
afternoon only, bores and mates all wheels and keeps all 
records. He has bored as many as eighty-four wheels 
in seven hours. 

A safety feature of all machine tool work is the use 
of screens to protect the men against belting, wheels, 


MONTREAL SHOPS—THE SPACIOUS MAIN AISLE, CONNECTING THE BLACKSMITH SHOPS AND ARMATURE SHOPS 
WITH FOREMAN’S OFFICE AND TOILETS AT THE LEFT 
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MONTREAL SHOPS—THE COVERED TRANSFER TABLE RUNWAY SHOWING ALSO THE CORRUGATED METAL TRACK 


etc. To achieve the best work and to secure the de- 
sirable standardization, such duties as sharpening tools, 
drills and bits are assigned to one man. The production 
of the men has been marvelously increased by the use 
of pneumatic tools for boring, riveting and the like. At 
first they were rather afraid of the air-operated tool, 
but on better acquaintance they were glad to use it 
because it does not tire them like hand labor. 


AIR-BRAKE DEPARTMENT 


The air-brake department is located on the mezzanine 
floor, as shown on the plan. A half-tone view of the 
shop itself is also presented. Compressors are over- 
hauled once a year, the stripping and assembling being 
done on a bench which is furnished with sliding pieces 
or movable deals so that a man can always work on the 
most convenient side. After the compressors have been 
stripped of all electrical parts they are lowered into a 
metal tank for cleansing, as illustrated. This tank con- 
tains kerosene which is forced up from outside storage 
tanks by means of compressed air. This scheme greatly 
reduces the fire hazard, especially at the close of the 
day’s work, because the oil can be made to return by 


SHOPS—VIEW SHOWING I-BEAM TYPE OF 
HOIST FOR RAISING CARS 


DOORS AT THE PAINT AND VARNISH SECTION 


gravity to storage simply by cutting off the air pres- 
sure through a valve located on a near-by wall. The 
air-brake shop is also provided with apparatus for 
grinding valves and for testing out all air-brakes under 
service conditions, also with a Galena steam turbine 
filter for purifying the compressor oil. 


OIL HANDLING 


As indicated, the oil is stored in an isolated one-story 
and basement building. ‘The building is provided with 
an overhead trolley for lifting the barrels on to a double 
set of racks. When oil is required for use it is taken 
from basement storage tanks by means of Bowser 
pumps. The basement also contains a waste and oil 
reclamation outfit. 


WELDING PRACTICE 


The general plan shows an acetylene generator house. 
The company prefers the oxy-acetylene process for light 
work and cutting. Electric arc welding has been found 
superior when large masses of metal must be heated. 
At this time the company is using trolley line energy 
at a cost of about 34 cent per kw-hr., at which price 
electric welding is cheaper than oxy-acetylene, even with 


MONTREAL SHOPS—APPARATUS FOR STRAIGHTENING CARS 
—JACK BETWEEN BRACING COLUMNS AND TIMBERS 
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MONTREAL SHOPS—THERMOPILE FIRE ALARM SYSTEM— 
‘ ECLIPSING, DISKS IN THE LEFT-HAND BOX 
SHOW “SAFE” OR “FIRE” 


the losses due to cutting down the potential from 500 
volts to 70 volts at the arc. The welding flux used at 
Montreal consists of 28 per cent dry sodium carbonate, 
70 per cent powdered crystalline borax and 2 per cent 
red iron ochre. 


WOODWORKING AND PAINT SHOP 


The mill room which is equipped to carry out any kind 
of car body work has several features worthy of imita- 
tion. Owing to the layout of the tools and the use of the 
less obstructive floor-drive belting, timbers up to 40 ft. 
length can be handled at each machine without inter- 
fering with the others. The inconspicuous belting and 
the elaborate shavings exhaust system make this shop 
as clean and safe as possible. All revolving parts of 
tools are fitted with wire screens or wooden guards to 
prevent injury to the workers. 

The dry kiln and lumber shed are located in an 
adjacent lean-to, which has an individual through-supply 
track as shown. The body woodwork shop adjoins the 
mill room and is supplied with four tracks, all of which 
have pits. This shop is used not only for regular body 
work but also for wiring. An illustration taken in this 
division shows how bent car sides are straightened. No 
columns or walls were available for use as braces. There- 
fore it was necessary to set in the floor on each side of 
the track four I-beams on which a horizontal I-beam of 
nearly maximum car length is placed. The I-beam 
structure itself is braced by obliquely-set pipes of 4 in. 
diameter. The bent car side is straightened by operat- 
ing jacks which are set horizontally between spacing 
and buffer blocks on both sides of the track. 
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MONTREAL SHOPS—OUTLET FOR FLOOR SWEEPINGS IN THE 
WOODWORKING SHOP 


The main paint shop is separated from the other 
departments by a corrugated-iron partition. It has 
nine tracks, three of which have pits. The space be- 
tween the last shop and the wail is also partitioned to 
form a panel and sash varnishing room. All paint mix- 
ing is done in a separate building near by, still further 
reducing the possibility of fire. 


MANUFACTURING AND STORES PRACTICE AT THE YOU- 
VILLE SHOPS 


The company manufactures a large variety of rail- — 
way supplies. Formerly this material was made on a 
hand-to-mouth basis. The cost, however, has been ma- 
terially reduced by manufacturing in quantities which 
are turned over to the storekeeper at a fixed price. The 


practice of quantity work is also followed in handling 


parts returned for repair. The price of manufactured 
articles, as turned over to the storekeeper, covers ma- 
terial and labor only, but at the end of the year a 
general overhead charge which averages 14 to 15 per 
cent is added to the figures for this class of work. 


MONTREAL SHOPS—WINTER VIEW OF THE YOUVILLE SHOP FROM SOUTHWEST, WITH THE POWER HOUSE SUBSTA- 
TION, OFFICE AND STORES AT THE LEFT 
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The storeroom is located in a separate building which | 


also contains the offices of the superintendent of rolling 
stock, the drafting rooms, etc. The storeroom as built 
covered only the floor areas shown, but since then a 
gallery has been provided. This building is served by 
a special track for the convenient reception and dis- 
patching of supplies. This storeroom handles all sup- 
plies used at the general shops as well as at the car- 
houses. Each carhouse has a sub-store with store- 
keeper, and all supplies are ‘“‘in stock” until used. 

_ In the blacksmith shop a sub-store under lock and key 
is provided for all standard sizes of iron. The pieces 
are placed on shelves which are readily visible through 
the screens. When a blacksmith runs out of stock he 
must notify his foreman, who is the only one author- 
ized to secure material. This practice is substantially 
the same throughout all the shops. In general, about 90 
per cent of the material which is used by the workmen 
is brought to them by errand boys. The workman 
simply rings a bell and secures the material after his 
order for the same has been properly authorized by his 
foreman. 


GENERAL STORES SYSTEM 


The car maintenance department is responsible for 
all supplies from the time that they leave the store- 
keeper on requisitions indorsed by the master mechanic 
until he returns them back to the storekeeper as scrap. 
The question as to what is scrap is not left to the 
carhouse foremen for determination, but to two special- 
ists at Youville. These men divide all return material 
into three heaps, the first called “good for repair,” the 
second “doubtful” and the third “rejected.” The mas- 
ter mechanic has the last word as to what “doubtful” 
pieces shall be repaired. The scrap is carefully weighed 
and turned over for formal receipt by the storekeeper. 
Allowance is then made to each carhouse under the 
proper account number, and finally the auditing depart- 
ment assigns the credits on a money basis. The mani- 
fest which accompanies the material returned by any 
carhouse is regarded as an order for substitute ma- 
terial. It will be noted that under this system the store- 
keeper has nothing to do with any material from the 
time that it leaves him new until it is to be sold for 
scrap. The sub-stores at the carhouses can order as 
new only such material as brushes and dry batteries 
which are not subject to repair, but even these orders 
must be approved by the master mechanic before they 
go to the storekeeper. No carhouse receives substitute 
parts unless it returns an equivalent number of old 
‘parts. The necessary adjustments for lost material are 
made monthly. This system of concentrating at the 
main shops all responsibility for life of material was 
inaugurated Nov. 1, 1912. It has worked out very well, 
especially in avoiding the unnecessary scrapping which 
arises when carhouse men are too eager to get rid of 
material which, while old, is still capable of repair and 
perfectly safe for re-use. 


EMPLOYEES 


While the shops are notable for many labor-saving 


features, very little has yet been done in the inaugura- 
tion of piece work, owing partly to the peculiarity of 
local labor conditions and partly to the desire to obtain 
more experience in determining real costs on the day 
labor basis before attempting to inaugurate a system 
based upon individual productivity. However, ccmplete 
piecework schedules have already been worked out for 
the electrical shop, and this will probably be the first 
_ department to change from the day basis. The time of 
the men is now kept on clock cards which print normal 
time in blue and late time in red, so that the timekeeper 


in checking up need look only for red figures. 
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Ten Rules for Service 


In the May issue of The Annals of the American So- 
ciety of Political and Social Science, P. A. Sinsheimer, 
stock and bond expert of the California Railroad Com- 
mission, contributes an article entitled “Ten Rues for 
Service.” This paper is not an enumeration of regula- 
tions that have been adopted by this commission, but 
rather an outline of the broader principles that have 
guided it as its decisions are interpreted by the author. 
The ten rules which compose the author’s code are dis- 
cussed in regard to their legal and economic aspects, 
and in connection with each a complete explanation is 
presented as to the reason for the wording. The rules 
determined upon are as follows. 

1. Service must be measured primarily by the needs 
of the public and only secondarily by the ability of a 
given utility. 

2. Adequate service is the price a utility must pay to 
hold a field free from competition. 

3. The highest type of service may best be obtained 
through a single agency. 

4, Utility rates should be adjusted to fit the quality 
of the service rendered. 

5. Security issues should be so regulated as to render 
the utility financially able to meet all reasonable de- 
mands for service improvements. 

6. Every utility must make such extensions or pro- 
vide such additions as may be reasonably required so 
far as its rates will enable it to earn a fair return upon 
its property. 

7. A utility with limited product must be restricted 
in its operation to the area in which it can render ade- 
quate service. 

8. Every utility must extend the use of its facilities 
to any other utility to perform a service which the first 
utility is, itself, not able to perform. 

9. Utility service regulations must combine a maxi- 
mum of convenience to the public with a maximum de- 
gree of protection to the utility. 

10. The first consideration in utility service must be 
safety. 


Steam Railroad Investments for Six Years 


From 1908 to 1913, inclusive, the steam railroads in 
the United States with annual operating revenues of 
more than $1,000,000 invested in their road and equip- 
ment cash to the amount of $4,010,385,303. These rail- 
roads include about 90 per cent of the mileage, receive 
more than 96 per cent of the revenues and handle more 
than 98 per cent of the traffic. The cash investment of 
the operating railroads of the Eastern district was 
greater than the amount of capital securities issued by 
them during this period, and was 19.9 per cent of the 
aggregate of their capital securities outstanding June 
30, 1913; of the railways of the Southern district it 
was 21.1 per cent, and of the railways of the Western 
district it was 23.2 per cent of the aggregate of their 
capital securities outstanding June 30, 1913. hat. ts, 
the cash actually expended by these railways during the 
last six years upon their properties used in transpor- 
tation amounts to more than one-fifth of their total 
capitalization at the close of the last fiscal year. These 
figures are obtained through an original compilation 
made by the Bureau of Railway Economics from the 
reports made to the Interstate Commerce Commission. 


The Saxony State Railway has decided to begin work 
on the electrification of its system. The first section 
to be converted will be that between Klingenthal and 
Untersachsenberg, after which the Pirna-Dresden- 
Meissen line may be taken in hand. 
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Estimating the Cost 


The Writer Describes the Steps to Be Pursued in Making Different Kinds of Estimates with Special Reference 
to Correct Accounting for Replacements and Improvements 


BY HOWARD H. GEORGE, ASSISTANT ENGINEER MAINTENANCE OF WAY PUBLIC SERVICE RAILWAY, NEWARK, N. J. 


Broadly speaking, engineering estimates may be 
classed under four different headings as follows: 

1. Preliminary estimates of work to be done, based 
upon general assumptions or upon a rough reconnais- 
sance on the ground. 

2. Detailed estimates of work to be done based upon 
quantities obtained from accurate plans, cross-sections, 
profiles, detailed surveys, etc. 

8. Estimates of the original construction cost of 
work done at some more or less remote time, under 
conditions not definitely known to the estimator. 

4. Monthly or other periodical estimates of work 
which has been completed on any contract, upon which 
the contractor is to be paid. 


PRELIMINARY ESTIMATES 


Referring to those coming under the first group, dur- 
ing the last three or four years that the writer has 
been making bridge and track estimates on the prop- 
erty with which he has been connected, he has fre- 
quently been called upon for an “approximate estimate” 
of what certain track or other work would cost. Very 
often but little or no time is available for even a pre- 
liminary investigation, and in such cases it becomes 
necessary to make’many rough and hasty assumptions 
as to requirements upon which to base the estimate. 
Possibly a proposition involving a track extension may 
be brought up for the consideration of a railway com- 
pany’s officials, and their engineer is called on for a 
preliminary estimate of the cost. Of course, having a 
thorough knowledge of the physical conditions existing 
over the entire property is of very material assistance 
in cases of this kind, but there are so many factors 
which must be taken into consideration in the prepa- 
ration of such a preliminary estimate that it is not 
reasonable to expect the engineer to do himself justice 
under such conditions. 

Suppose, for example, we assume as typical the case 
mentioned above of a track extension. First comes the 
question of the length of line, which, when scaled from 
atlases, blueprints of maps, geological sheets, etc., is 
often unreliable. Then there is the question of headway 
which will probably be required to properly provide for 
the traffic, so that the need for double or single track 
may be determined. Then, where such extensions inter- 
sect other existing lines, you must consider what spe- 
cial connecting curves will be required to permit a pos- 
sible flexible operation over the new track. Incident- 
ally it might be noted that very often, especially where 
such new track is built in the heart of a city, the item 
for special work frequently forms a very large propor- 
tion of the total cost of the work and may greatly in- 
crease the “per foot” cost of the track. 

Another important item which must be taken into 
account is that of probable municipal requirements as 
to paving, type of rail which will be required and 
whether the use of steel or wooden poles will be per- 
mitted. Where the extension is to be constructed on 
paved city streets, a knowledge should also be had of 
the character of the paving to be torn up. It is obvi- 
ous that where granite block pavement laid on a con- 
crete base has been grouted with a cement filler so 
strong that half the blocks break while trying to re- 
move them, the cost of opening up a trench for 


the track will be much more than would have been 
the case if the granite block had been laid on a 
dirt foundation with sand joints. In the case of 
interurban construction on private right-of-way, we 
must take into consideration the probable amount of 
excavation and its nature. It must be admitted that 
an estimate based on the assumption that only ordinary 
earth or gravel will be met will not go very far if it is 
later discovered that underlying the top strata of gravel 
is rock to the extent of 25 per cent or more of the total 
excavation. 

Another very important item which must be provided 
for is feeder. The size, of course, is largely fixed by the 
number and type of cars to be operated over the line, 
by the length of line, its distance from the power house 
and by the permissible drop in voltage. It may be that 
it will not be necessary to run additional feeder all the 
way from the power house, but experience has shown 
that this is not a safe assumption to make. 

One other factor of no less importance which, espe- 
cially in the case of interurban construction, very often 
runs into a considerably large amount, is that of 
bridges, culverts, viaducts, etc. This must also. be con- 
sidered in the case of track to be built over existing 
structures in order to determine to what extent such 
structures must be strengthened or whether they must 
be entirely rebuilt. 

Many more specific items might be mentioned, all of 
which may have a more or less important bearing on 
the estimate, but occasionally less time is given the 
engineer to prepare his preliminary estimate than it 
has taken to state the considerations just noted. The 
fairness of the statement that under such conditions 
it is not practicable for an estimator to do himself 
justice must therefore be acknowledged, and it is cer- 
tainly not fair to any company to be obliged to use such 
figures as.a basis for the approval or rejection of any 
proposition and certainly not for the purpose of mak- 
ing an appropriation actually to do the work. 

The first two or three times an engineer is called on 
for such an “approximate estimate” he is very liable 
to figure low. He may even fail to consider one or 
more of the items mentioned, as he is apt to learn when 
called upon to explain the reasons for large excesses 
when the work has been completed. He is soon forced 
to realize that but little or no credit is given him, al- 
though he may deserve it, when his authorizations 
show a favorable balance upon their completion. On 
the other hand, he comes in for some sharp criticism 
or even censure if the sheets show an excess. Hither 
way he is apt to be labeled as a poor estimator. As a 
result of such experience he is apt either to figure his 
unit costs high, figure higher on estimated quantities 
or include an unnecessarily large contingency item in 
order to protect himself against those items which he 
cannot determine in his preliminary investigation but 
which must be taken care of when the work is done. 
Naturally, of the two evils, he would prefer to be able 
to show a cost of construction less than his estimate 
rather than in excess of it. 

What is the result of this necessity for accuracy on 
the part of the engineer? Looking at the question 
from the company’s standpoint it very frequently 
proves true that when the work is approved, much more 
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money is appropriated than is necessary. This is un- 
desirable because interest must be paid on all money 
borrowed for such improvements or extensions. Fur- 
ther, such inaccurate estimates add an extra burden on 
the company, which in many cases could have been 
eliminated had ample time been allowed for the prepa- 
ration of a more accurate estimate. Or, looking at the 
question from another angle, such excess appropriation 
might have been devoted to other badly needed im- 
provements which were cut out of the annual budget 
because sufficient funds were not available. From the 
standpoint of the engineer, he is discredited when he 
is obliged to come back with a request for more money 
to finish a job, no matter how small the amount may be 
or what the reason. 

The above should not be construed as a plea for 
obviously incompetent estimators or engineers, but is 
rather a statement of facts regarding conditions which 
actually exist on almost every railway property, and 
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against which, I believe, almost every engineer has to 
contend more or less frequently. Some one has defined 
the word ‘‘Estimate” as “a scientific guess.” It is cer- 
tainly true that in the case of estimates prepared 
under such conditions, other qualifications remaining 
the same, a good guesser will often make the best esti- 
mator, and it is a wonder that estimates agree as 
closely with the actual cost and as many times as they 
do. During the writer’s connection with the estimat- 
ing branch of the work, estimates have been prepared 
on a great many bridge and track propositions, both 
on new and reconstruction work, covering both very 
large and very small amounts. Opportunity has also 
been available for comparing the actual costs with the 
estimated costs on every piece of work done. In some 
exceptional cases the difference has been as much as 
15 per cent but in many others less than 1 per cent, on 
the average the variation being considerably less than 
10 per cent, and it is generally conceded that it is not 
practical for an engineer to consistently estimate closer 
than this latter figure on work of this character. 

In Group 2, detailed estimates, there are, of course, 
fewer chances for the engineer to go so far astray. 
However, weather conditions, strikes, etc., will natur- 
ally play an important part in affecting costs. Another 
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factor is that much time may elapse between the prep- 
aration of the estimate and the actual performance of 
the work, during which time the prices of both labor 
and material may fluctuate greatly. But even in esti- 
mates based upon accurate detailed plans and surveys 
and known material costs, we are still obliged to tack 
on an arbitrary percentage to cover engineering, legal 
expenses, contingencies and such items as may cover a 
“multitude of sins.” For this reason it is neither nec- 
essary nor advisable to try to split hairs too finely in 
the preparation of estimates of any character. 


ESTIMATES OF ORIGINAL COST 


The most trouble is given by Group 3, estimates of 
original construction cost. On reconstruction work it 
is not only necessary to figure on the cost of doing the 
required amount of work but also to prepare an esti- 
mate of the original construction cost of the work pro- 
posed for reconstruction. This detailed information is 
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required by the auditor for properly classifying the 
proposed expenditure into the various construction, de- 
preciation and operating accounts. Where such recon 
struction is complete, this figure represents the amount 
at which such track or other structure was originally 
capitalized and which must be written off the books 
when it is replaced. In the case of only a partial re- 
placement, or where such reconstruction is done with 
part of the materials from the old structure, the same 
data are necessary for the determination of operating 
expenses. Since work is seldom done exactly as origin- 
ally estimated on, any preliminary estimate of the 
original construction value could not properly be used 
for the purpose of a final classification of the amount 
actually spent. Hence it is necessary to keep an accu- 
rate record during the progress of such reconstruction 
work of all old materials reused as well as of all new 
materials used. On the Public Service Railway this 
record is made in each division during the working sea- 
son by an inspector of track construction whose duties 
include a daily visit to every job in his territory. In 
order to make his records as accurate as possible each 
inspector receives explicit instructions as to what rec- 
ords he must keep. Before work is started the street 
is stationed off, and it is to these stations that the in- 
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spector refers for his distances and other identifying 
data. 

The general auditor supplies the engineering depart- 
ment with a detailed statement upon the completion of 
a job, showing every charge that has been made against 
the authorization, as well as all credits which may have 
been applied to it. A complete report is also made out 
by the division engineer from the data collected by his 
inspector, which, together with a sketch, is submitted 
to the engineer of maintenance of way. From this in- 
formation a final revised estimate is then prepared to 
show not only a detailed classification of the actual cost 
but also a revised estimate of the original construction 
cost of the work which was actually replaced. It may 
seem to some that such care is not necessary, but in 
these days of frequent audits of a railway company’s 
books by outside expert accountants and the more ex- 
acting requirements of the various governing commis- 
sions, it is not only very desirable, but also essential 
that great care be taken to secure the most accurate 
figures practicable and to avoid discrepancies. This 
shows the need for an accurate adjustment of all figures 
affected by even a slight departure from the type or ex- 
tent of the reconstruction originally estimated on. 
Even in the installation of an entirely new cross-over 
at a location where none previously existed, which was 
formerly considered as a purely construction charge, 
the value of the rail and other material which the spe- 
cial work replaces must now be written off, and a scrap 
credit for the same be applied to the authorization. 

If, in preparing the final revised estimate, the engi- 
neer finds any marked discrepancies between the divi- 
sion engineer’s reports and the detailed statement of 
the actual charges,submitted by the general auditor, 
such, for example, as more ties or rail being charged 
against the work than the measurements show could 
possibly have been used, he then has both records 
checked and an investigation made to determine 
whether or not some material might have been taken 
away for use on some other job and no credit applied. 
If no agreement can be reached in this way, he person- 
ally has a check measurement made of the entire com- 
pleted job, upon which the revised estimate is then 
based. There is, however, little occasion to resort to 
this extreme. 

It frequently happens that the old track or other 
structure has been built so long that no records are 
available as to its actual cost, in which case other meth- 
ods must be resorted to. Much valuable information 
may often be obtained through consultation with old 
track foremen, roadmasters or other officials of the 
maintenanee of way department who have been in 
charge of track construction work, and advantage taken 
of their personal knowledge of labor and material prices 
which were obtainable when a large part of the older 
track was originally constructed, as well as details of 
construction and methods of doing the work. By fol- 
lowing out such a method, the estimates of the original 
cost of track to be reconstructed will be much more 
accurate than would otherwise be possible. This has 
been the practice of our estimating department in the 
preparation of estimates coming under this group, with 
very good results. 

For a final record, both the original estimate and the 
final revised estimate, the division engineer’s report 
with sketch, and the general auditor’s detailed state- 
ment of the charges comprising the total cost of the 
work are then filed with the auditing department. The 
inauguration of this system will in later years prove of 
inestimable value to the engineers who will then be 
called on to give the original construction cost of any 
of the track or other structures which we are now 
building or reconstructing, as they will thus have the 
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actual value at which such structure was capitalized 
together with a complete detail as to its type of con- 
struction. 

It has been the practice of our Estimating Depart- 
ment to keep in close touch with the Storekeeper and 
the Auditing Department, so as to be thoroughly fami- 
liar with the current prices of all materials which we 
carry in our stores. In this respect it has also been 
our practice to carefully read that section of the Hngi- 
neering News devoted to the current market prices of 
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ESTIMATING THE COST—FIG. 83—DIVISION ENGINEER'S RE- 
PORT USED AS BASIS OF FINAL REVISED ESTIMATE 


the principal structural materials. All such cost data, to- 
gether with their dates, are carefully filed alphabetically 
in a loose-leaf note book, the size of which will permit 
of its being carried around in one’s pocket. The alpha- 
betical arrangement greatly facilitates the work of 
finding the material in question. As this “dope” be- 
comes obsolete, it is brought up to date with other 
more recent figures as soon as the same can be 
obtained. The allowance for labor is generally based 
upon actual observations of labor costs on work re- 
cently performed under as nearly as possible similar 
conditions. For the purpose of quick estimating on 
special work lay-outs, where time is not available for 
the preparation of a large-scale drawing, we keep a 
loose-leaf book with small scale drawings of every piece 
of special work which we purchase. On each sheet 
is typewritten, along with other data, the kind of rail, 
type of construction, date purchased and cost of the 
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lay-out. Thus an estimate becomes simply a matter 
of picking out a lay-out conforming as nearly as pos- 
sible to the one under consideration. At first thought, 
it might seem that this search would take much time, 
but the estimator soon learns such a book practically 
by heart and selects the required lay-out with little or 
no difficulty. 


PERIODICAL ESTIMATES 


Little need be said regarding the monthly or periodi- 
cal estimates coming under the last group, 4. These 
estimates are based upon actual measurements (gen- 
erally made at the end of each month) of the work as 
completed at that time. Since such measurements are 
generally made in the presence of a representative of 
the contractor, but little opportunity should arise for 
any dispute because the unit prices are fixed by con- 
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ESTIMATING THE COST—FIG. 4—MONTHLY ESTIMATES OF 
AMOUNTS DUE TO CONTRACTORS FOR WORK 
PERFORMED 


tract. The only chance for any difference of opinion 
is in settling claims as to allowance to be made for 
extras or force account work. Where the practice is 
strictly adhered to of allowing no extras or force ac- 
counts except where the engineer’s written orders have 
been obtained to cover same, and the price agreed upon 
at the time, this part of the work is very much simpli- 
fied. 

Fig. 1 shows the blank form used by our engineering 
department for the preparation of detailed track esti- 
mates. The last two columns of Fig. 1 show another 
blank form, one edge of which is gummed so that it can 
be attached to the right hand edge of the form shown. 
These last two columns are filled out by the general 
auditor’s department and show the classification of the 
cost of each item entering into the work. Fig. 2 shows 
another blank form used by the building inspectors for 
the purpose of keeping a daily record of the men em- 
ployed on various classes of work, etc. The sketch 
shown in Fig. 3 is one submitted by the division engi- 
neer with his report and it is principally upon this in- 
formation that our final revised estimates are based. 
mates due to contractors for work performed. 


The United Railroads of San Francisco are making 
a test of a rebuilt low-entrance car. The car has been 
in service about two months, and after the test is com- 


pleted the company will probably place an order for 


new equipment and controllers for low-entrance cars. 
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Recent Tendencies in Valuation 


The recent tendencies in valuations for rate- making 
purposes is the subject of an article by Edwin Gruhl, 
assistant to the president, The North American Com- 
pany, published in the issue for May of The Annals 
of the American Academy of Political and Social 
Science. From numerous cases decided by courts and 
commissions during the latter part of 1912 and 1913, 
Mr. Gruhl summarizes the significant changes thus: 

1. When appraisals of the cost of reproduction new 
are considered in determining the present value for 
rate-making purposes, experience has proven the neces- 
sity of making more liberal additions for overhead per- 
centages, not to cover mere conjectural values, but to 
include costs which do not appear in the appraiser’s 
inventory. 

2. When the present value for rate-making purposes 
is based upon the cost of reproduction new, deduction 
may properly be made for the depreciation in value. 
The amount of such deduction, however, may vary with 
the care with which the owners of the property or cor- 
poration have provided against such depreciation. 
There is a tendency to measure the deduction by in- 
spection rather than by theoretical estimates of ex- 
pired life. Where the owners of the property or cor- 
poration have given evidence of their responsibility to 
replace depreciated property, such fact may be taken 
into consideration in determining value for rate-mak- 
ing purposes. . Likewise the reserve accrued by the own- 
ers of the property or corporation to offset depreciation 
is properly considered an asset of the utility for rate- 
making purposes. 

3. Where the cost of reproduction new is determined, 
inclusion is properly made for the cost of repaving over 
mains, even though it has not been necessary for the 
utility to disturb such paving during the course of 
construction. 

4, Where the present value for rate-making purposes 
is determined, inclusion must be made for appreciation 
as well as depreciation of real estate. It does not seem 
proper that any portion of such appreciation should be 
construed as income upon which dividends or taxes may 
be paid. With few exceptions the recent proposal to 
deduct the so-called “unearned increment” from the 
value for rate-making purposes upon the theory of a 
relation of “principal and agent” is dissented from 
upon the ground that such a policy would carry with it 
the necessity of underwriting past losses. As yet no 
attempt has evidently been made to apply this principle 
in practice. 

5. There has been a reiteration and elaboration of 
the necessity of including going concern value in the 
present value for rate-making purposes. 


Judgment in Canadian Case 


The Privy Council in London, England, delivered 
judgment on June 26 in the case of the British Colum- 
bia Electric Railway versus the Vancouver Railway & 
Navigation Company. The issue was whether the 
Dominion Railway Board had jurisdiction to direct the 
appellants to pay part of the cost of bridges over cer- 
tain streets in Vancouver. The Privy Council, allow- 
ing the appeal, said that if the board possessed any 
such jurisdiction it must be derived from the statutes 
which created it. A fundamental error underlying the 
decision of the Railway Board was that it had con- 
sidered that the fact that the tramway company would 
be benefited by the works gave it jurisdiction to make 
the company pay part of the cost. There is nothing in 
the railway act which gives the board any such juris- 
diction. 
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The Present Status of Prime Movers 


The Report of the A. I. E. E. Committee on Prime Movers Showed Remarkable Progress in the Thermal 
Efficiency of the Steam Turbines—The Reasons for This Are Brought Out in the Following Abstract 


At the annual convention of the American Institute 
of Electrical Engineers held in Detroit, June 22 to 26, 
H. G. Stott, R. J. 8S. Pigott, and W. S. Gorsuch presented 
a paper on the present status of prime movers as the 
report of the committee of which Mr. Stott is chairman. 
The committee had selected the following subdivisions 
of the subject in order to cover the most important 
recent developments in the field of prime movers: recip- 
rocating steam engines; steam turbines; gas engines; 
oil engines; hydraulic turbines, and finance and 
economics. The purpose of the paper was to bring out 
in a concise form the present status of heat engines 
and hydraulic turbines, and the various types were com- 
pared as to relative importance, capacity, efficiency, 
weight, cost and economy. The paper is the result of 
a very extensive research, and the results were pre- 
sented in tabular and graphical form and they were 
thoroughly discussed. 

It appears from the report that the reciprocating 
steam engine has become practically obsolete for use 
in modern power stations. In the large new central 
stations this engine is not even considered, but in small 
isolated stations it is still in use, especially where heat- 
ing service is also handled. In small sizes the engine 
still has some advantage in economy over the small tur- 
bine, but the margin is becoming continually smaller, 
some of the latest geared units being almost on equal 
terms. The superior reliability, low maintenance cost, 
sustained original economy, and low attendance cost of 
the turbine generally overbalance the rather doubtful 
advantage in original economy of the small reciprocat- 
ing engine. 


STEAM TURBINES 


In comparing the steam turbine with other prime 
movers the following points were considered: capacity, 
efficiency, weight and price. The authors state that 
the use of steam consumption or water rate per kilowatt 
hour is very unsatisfactory in connection with the effi- 
ciency of a steam turbine. Unless the steam and 
vacuum conditions are stated, the water rate means 
nothing. They recommend the “efficiency ratio,” which 
is the ratio of the water rate of a perfect engine, that 
is, one working on a perfect Rankine cycle, to the water 
rate of the actual turbine working under the same 
thermal conditions. This ratio increases with size, 
superheat, reduction of vacuum down to about 26 in., 
and reduction of pressure. Speed also affects it, either 
to increase or decrease it, depending upon the design 
and conditions. Thermal efficiency increases with pres- 
sure, superheat and vacuum. It is possible that the 
turbine having the best water rates may not have the 
highest efficiency ratio. 
shows that the efficiency ratio of a very large turbine 
may be over 70 per cent, the corresponding thermal 
efficiency being about 23 per cent. 

The report showed that the weight of the steam tur- 
bine increases with increase of vacuum, decrease of 
speed, decrease of initial pressure and increase of effi- 
ciency ratio. The reasons for these increases are as 
follows: Increase of vacuum increases the size of the 
exhaust end and of the blading; decrease of speed re- 
sults in the enlargement of dimension in every direc- 
tion and sometimes increases the number of stages for 
a given efficiency ; increase in efficiency ratio usually im- 


A chart given with the report | 


plies sharper blade angles, more stages and larger 
blading. © 

Turbine design is usually a compromise between cost 
of manufacture and efficiency. The cost is influenced 
by steam conditions and speed as well as to some extent 
by type. Increased thermal efficiency means increased 
cost. The curves given in the reports showed that 
average cost per kilowatt for the 3600 r.p.m. turbine 
varies from about $10.25 for a 2000-kw machine to 
somewhat less than $9 for a 5000-kw machine, the 
largest size now built. The average cost for the 1800- 
r.p.m. turbine varies from $14 for the 4000-kw machine 
to about $7 for the 30,000-kw machine. These figures 
are for sixty-cycle, maximum twenty-four-hour rating 
at 50 deg. Cent. rise, power factor 80 per cent, pressure 
175 lb., superheat 100 deg. Fahr., vacuum 281% in. 
Twenty-five-cycle machines cost from 15 per cent more 
in smaller sizes to 10 per cent more in larger sizes. 
Cost per pound remains about constant for a given 
capacity. 

The three items which influence the purchasing of a 
turbine are price, water rate and time of delivery. 


_ GAS ENGINES 


The committee outlined the fundamental situation in 
regard to the gas engine following the same general 
subdivisions as in the preceding case. In comparing 
steam turbines and engine ratings with those of the 
gas engine attention is called to the fact that the former 
are such that the machines are worked under the most 
economical load at the rating of the electric generators. 
With gas engines, on the other hand, the efficiency in- 
creases with the load beyond the capacity of the engine, 
and for this reason the rating of the engine is generally 
made as nearly as possible its maximum capacity, 
allowing from 10 to 20 per cent for overload. The gas 
engine does not possess inherent capacity for overload | 
in the same sense that the steam turbine and engine 
do, hence whatever overload it has is allowed by the 
manufacturer. The maximum capacity of a gas en- 
gine is reached when the cylinder has taken a full 
charge of mixture of the highest heat value and 
density. The engine must therefore accommodate itself 
to variations in the quality of gas. As the gas engine 
is somewhat limited as to the power which can be 
produced in a single unit, there has developed on the 
part of some manufacturers a disposition to increase 
speed. While high speeds have been used in steam tur- 
bine and engine practice this should not be taken as 
a criterion in gas engine work, for the action of the 
heavy masses involved in the reciprocating parts of the 
gas engine may become destructive and the result may 
be higher maintenance cost. 

A characteristic of the gas engine, which other heat 
engines do not possess, is that the thermal efficiency 
remains fairly uniform over all ranges of sizes. The 
committee believes that under conditions generally met 
with in large gas engines a thermal efficiency of 25.2 
per cent on the basis of brake horse-power, or 23.8 per 
cent on the basis of kilowatt-hours generated at full 
load rating are about what is to be expected. The 
range of fuel consumption, as guaranteed by Ameri- 
can manufacturers with different fuels, varies from 
9500 to 13,500 B.t.u. per brake hp for producer gas and 
8500 to 15,000 B.t.u. per brake hp for natural gas. The 
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PRIME MOVERS—TOTAL WEIGHT AND WEIGHT PER KW OF 
STEAM TURBINES (60 CYCLES, MAX. 24-HR. RATING, 
50 DEG. CENT. RISE, 80 PER CENT POWER FACTOR, 
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corresponding kw-hr. figures are 13,500 to 19,200 B.t.u. 
per kw-hr. and 12,200 to 21,400 respectively. Blast 
furnace gas runs in the neighborhood of 10,500 B.t.u. 
per brake hp-hr. or 15,000 B.t.u. per kw-hr. generated. 

The operation of a gas engine involves high temper- 
atures and pressures suddenly applied to the working 
parts, consequently this class of prime mover is in- 
herently massive. The average weight per kw-hr. 
capacity was shown in the report to vary from 500 lb. 
for a 200-kw engine to slightly more than 740 lb. for 
a 1500-kw engine. The large unit weighs more than 
the smaller one for the reason that as size increases 
the stroke is lengthened and the weight is correspond- 
ingly greater per unit of capacity. This weight is gov- 
erned by many considerations, such as rotative speed, 
mean effective pressure and other considerations. 

On account of the heavy parts made necessary by 
high temperatures and pressures the gas engine is con- 
siderably more expensive to build than steam turbines 
or steam engines. The report showed that the average 
cost per pound for tandem and twin tandem engines of 
the horizontal type, using producer gas and natural gas, 
directly connected to sixty-cycle generators of from 200 
to 1500-kw capacity at 80 per cent power factor, varies 
from about 16 cents to less than 10 cents. The cor- 
responding average cost per kilowatt of capacity varies 
from $79 to less than $72. Many attempts have been 
made to lower the cost of the gas engine by decreasing 
_ its weight without impairing its reliability, and to 
increase its capacity by increasing the pressure of the 
charge and simultaneously scavenging of the exhaust 
gases, but all without definite results. 


OIL ENGINES 


While oil engines have progressed rather slowly in 
this country the development has been more marked in 
Europe, especially since the expiration of the basic 
Diesel patent in 1912. The Diesel engine is essentially 
a vertical type, but while tests show that fuel consump- 
tion in the horizontal type is slightly higher than in the 
vertical type, many manufacturers have begun to build 
the horizontal type on account of its greater simplicity 
and accessibility and lower cost. There are approxi- 
mately 300 installations of medium and heavy-duty oil 
engines, aggregating in capacity over 75,000 hp in 
operation in the United States. 

‘Like the gas engine the oil engine does not possess an 
inherent overload capacity in the same sense that the 
steam turbine does, hence whatever overload is required 
must be provided by the manufacturer. The oil engine 
is restricted in size for the same reason as is the gas 
engine. The largest Diesel engine operating in this 
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country is a 450 brake hp, double unit of the vertical, 
four-cycle, three-cylinder type, although in Europe they 
have been built as large as 2500 brake hp. There has 
been recently built in Germany a 2000 brake hp hori- 
zontal double-acting, four-cycle, twin standard Diesel 
engine operating with tar oil which promises interest- 
ing results. 

The thermal efficiency of the oil engine varies slightly 
with capacity but, unlike the gas engine, the thermal 
efficiency does not increase with the load beyond the 
capacity of the engine. Figures of efficiency have been 
given that cannot be substantiated. With oil having 
19,000 B.t.u. per Ib. the thermal efficiency and fuel con- 
sumption that may be expected at different percentages 
of load are about as follows, no allowance being made 
for auxiliaries: thermal efficiency at quarter load, 16 
per cent; at half load, 24 per cent; at 0.9 load, 28 per 
cent; at full load, 2814 per cent: fuel consumption at 
quarter load, 1.1 lb.; at half load, 0.76 Ib.; at 0.9 load, 
0.65 Ib., and at full load, 0.64 Ib. These figures are 
for the vertical Diesel engine, four-cycle, three and six 
cylinders, directly connected to sixty-cycle generators, 
with oi] having 19,000 B.t.u. per lb. The fuel consump- 
tion of the best oil engines to-day, made in large sizes, 
varies from 0.4 to 0.5 lb. per brake hp, the highest fuel 
economy being attained with the four-cycle type. 

The Diesel engine is inherently massive for the same 
reason as the gas engine and the weight per unit of 
capacity increases with the size. The report showed 
that engines of the type mentioned above vary in weight 
per kw from 500 lb. at 40 kw to 750 lb. at 350 kw, the 
corresponding total weights being 20,000 and 260,000 Ib. 

There have been so few oil engines, driving gener- 
ators of any appreciable size, installed in this country 
that it is difficult to tabulate cost. The most reliable 
figures available average approximately $95 per kw in- 
stalled, including engine and generator complete, but 
not the foundation, within 600 miles of the factory. 
This corresponds to a cost per pound of about 19 cents 
for the 40-kw engine to 12.6 cents for the 400-kw. 
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High-compression, Diesel-cycle, crude-oil engines of 
the two and four-cycle, single and twin cylinder, hori- 
zontal type, using a heavy grade of crude oil, are now 
being manufactured in America as large as 500-hp 
capacity. They are somewhat heavier per kw capacity 
than the Diesel engine. ; 


HYDRAULIC TURBINES 


The demand on turbine designers and manufacturers 
for increased efficiency has been met by the production 
of turbines which, under test conditions, have given 
efficiencies of 90 per cent or over. These high efficien- 
cies can now be maintained through considerable varia- 
tions of head and power. Since 1911 the trend has 
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been toward the adoption of single-runner, vertical- 
shaft turbines for low and medium heads. This change 
in type of unit is due to the recent progress in the de- 
sign and development of high capacity runners and the 
improvement in thrust bearings. 

The weights and cost of hydraulic prime movers are 
not strictly comparable with those of the steam turbine, 
gas and oil engine because the conditions are quite 
variable, involving head; kind of flume, open or closed; 
setting, vertical or horizontal, single or multiple; ma- 
terial in runner, etc. With a given head the greater 
the power of the turbine the less the unit cost. With 
a given head and power, the higher the speed the less 
the unit cost. On the other hand with a given power, 
the lower the head the greater the unit cost. In gen- 
eral the cost of hydraulic turbines and generators, 
larger than 200-kw capacity, varies from $30 to $10 
per kw installed, exclusive of foundation. 


FINANCE AND ECONOMICS 


Under this head the report took up the various 
types of prime movers from the standpoint of invest- 
ment and fuel cost stating that, in comparing the 
various types of prime movers, conclusions are often 
reached largely from a study of the cost of fuel, with- 
out any reference to the total cost of power and the 
relative investment cost. The impression that gas and 
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oil power invariably imply a lower cost of generation 
is constantly losing ground through the critical anal- 
ysis of the elements of power cost. 

The committee worked out the investment and fuel 
costs for a 20,000-kw plant equipped with one 20,000- 
kw steam turbine, ten 2000-kw gas engines, or forty 
500-kw oil engines. Basing the estimate on the cost 
given earlier in the report and on the cost of coal as $3 
per ton, crude oil as 4 cents per gallon, and oil for the 
Diesel engine as 5 cents per gallon, the steam engine 
was shown to be not only cheaper, as far as investment 
is concerned, but also superior in fuel cost to the 
crude oil engine. Above half load the gas engine is 
more economical in fuel, while the oil engine is less 
economical than the steam turbine. Below half load 
the steam turbine is best of all. The committee states 
that from a study of the curves it will be seen that the 
ratio of cost of steam to gas and oil units is decidedly 
in favor of the former so that gas and oil power comes 
to be really handicapped in large work owing to the 
proportionately greater investment burden. Unless the 
price of coal rises materially above the present value 
the gas and oil engine will find limited applications in 
any appreciable size, except under very favorable cir- 
cumstances, where natural gas, by-product gas or some 
artificial fuel oil can be secured at low prices. If the 
maintenance cost and the additional investment cost 
required to show reliability or continuity of service are 
excluded, the steam turbine will stand out more promi- 
nently. : 

The redeeming feature of the water turbine is shown 
to be the absence of fuel. As a result the operating ex- 
penses are practically the same whether the plant is 
working 10 or 24 hours per day. On the other hand, 
the investment cost is influenced by the load factor, but 
it is doubtful in any case whether the water turbine 
and generator will exceed twice that of the steam tur- 
bine and generator on the basis of 11 per cent allow- . 
ance for interest, taxes, insurance and amortization. 
When the investment cost can include an adequate sup- 
ply of auxiliary capacity to supplement the deficiency 
in stream flow, the difference between the investment 
cost of prime movers plus the fuel cost, at any per- 
centage of normal full load rating, will not be so 
marked. In fact, with the same class of service and 
the reliability charge in the form of duplication cf 
units or steam reserve, the straight steam turbine units 
will in many cases be more economical. In low-price 
fuel districts the hydraulic turbine is only a competitor 
of the steam turbine where the development costs are 
moderate and the load factor reasonably high. The 
following table is given in the report summarizing the 
information as to total cost of investment and relative 
cost of prime movers and generators. 


Cost of 


Total Prime Mover Percentage 
Investment and Gener- of Total 
Prime Mover Cost Per Kw. ator Per Kw. Investment 
Steam Curbine wn, .< seeakeee, eeu: 65.00 7.50 15 
Gas engine (producer gas).. 140.00 65.00 46.5 
Oilpene ine eis se ieee eee 20.00 85.00 71 
Hydraulic turbine: eon. 125.00 12.00 9.6 


Summarizing the data contained in the report the 
committee points out the remarkable fact that the large 
steam turbine has now passed the gas engine in thermal 
efficiency, and the only prime mover surpassing it is 
the Diesel type of oil engine. Owing to the present 
limit in size of the Diesel type of engine, which seems 
to be about 1800 kw, the space occupied by engines in 
plants of capacity larger than 15,000 kw is excessive. 
The committee had not sufficient data to warrant a re- 
port on the subject of maintenance .of these engines. 
The general conclusion is that the steam turbine is far 
more economical for power generation than any other 
type of heat engine. / 
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Atlantic City Meeting of the American 
Society for Testing Materials 


The seventeenth annual -meeting of the American 
Society for Testing Materials was held at Atlantic City, 
N. J., June 30 to July 8. From the standpoint of the 
electric railway engineer the chief actions of interest 
were those relating to the recommendations of com- 
mittee A-1 on standard specifications for steel. Certain 
changes in details of the specifications for steel rails, 
splice bars, structural steel, built-steel concrete rein- 
forcing bars, steel forgings, heat-treated carbon steel 
axles, and a few others were referred to letter ballot. 

Under the head of “Standard Specifications for Steel 
Forgings for Heat-Treated Carbon-Axles, Shafts and 
Similar Objects,” the committee recommended that the 
present specifications be cancelled and a new set 
substituted under the title “Quenched-and-Tempered 


Carbon-Steel Axles, Shafts and Other Forgings for: 


Locomotives and Cars.” In addition to the change in 
title, the following other changes were recommended: 
The description of the heat treatment has been 
changed, as well as the sections on prolongations for 
tests; the section on warping has been omitted; re- 
quirements as to boring have been added; the man- 
ganese requirements have been changed; the maximum 
and minimum limits for carbon have been given; classi- 
fication by sizes has been added; the ductility require- 
ments are now based on the inverse ratio of the tensile 
strength, that is, factor — tensile strength; the method 
of determining the “elastic limit’? has been changed; 
section providing for proof tests of finished forgings 
has been added; the requirements as to number of tests 
have been changed; and requirements as to character 
of fracture and permissible requenching have been 
added to the section on retests. Attention was directed 
to the following: (1) That many sections in these 
specifications are the same as the corresponding ones in 
the specifications for carbon-steel and alloy-steel forg- 
ings; (2) that the tensile properties are the same as 
those of the corresponding class in the last-named 
specifications, and (3) that certain requirements have 
been included that are not covered in the last-named 
specifications. 

As representatives of the American Electric Railway 
Engineering Association on committee A-1, Norman 
Litchfield, J. P. Barnes and W. E. Johnson filed a 
minority report on the subject of steel-axle specifications 
which did not affect the committee’s recommendation. 
(See letter on page 78 from George L. Fowler.) 

The committee’s reason for its attitude toward the 
request of the representatives of the A. E. R. E. A. 
was that the proposed specifications were not considered 
practicable from a manufacturing ‘standpoint. The 
minority report follows: 

“Ag representatives of the American Electric Railway 
Engineering Association on committee A-1 on standard 
specifications for steel, and its sub-committee VI on 
steel forgings, we wish to protest against the action 
which the committee has taken in submitting to the 
society a proposed revision of the present standard 
specifications for heat-treated axles, shafts, and similar 
objects, without due consideration being given to the 
wishes of the American Electric Railway Engineering 
Association and before it could have the attention of 
that association at its annual meeting. The first speci- 
fication covering this class of material was originated 
by one of the member companies of the American Elec- 
tric Railway Engineering Association, and then adopted 
by that association, which later, at the solicitation of 
some of the members of the American Society for Test- 
ing Materials entered into joint consideration with that 
society in the production of the present standard speci- 


fications of the society entitled ‘Specifications for Heat- 
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Treated Axles, Shafts, and Similar Objects.’ The speci- 
fications which committee A-1 now proposes are general, 
covering axles, shafts, and other forgings for locomo- 
tives and cars, and would consequently supersede the 
present specifications for heat-treated axles. To this the 
representatives of our association strongly objected in 
the meetings of sub-committee VI and committee A-1, 
as the requirement of the new specifications, while in 
some respects an improvement over those of the existing 
specifications, do not, in the main essentials, retain the 
high standard set by the original specifications, and 
particularly with reference to the elongation and reduc- 
tion of area, required to be not less than 22 and 45 per 
cent respectively for all tensile strength above a mini- 
mum of 85,000 lb. per sq. in. It is proposed to place the 
elongation and reduction of area on a sliding scale basis, 
such that with a tensile strength of 85,000 lb., an elonga- 
tion of 23.5 per cent is permitted as a minimum, with 
91,000 lb., 22 per cent as a minimum, and with 97,000 
lb., a minimum of 20.6 per cent as the ultimate limit is 
reached; and with the tensile strength of 85,000 lb. a 
minimum reduction of area of 44.7 per cent is permitted, 
with a tensile strength of 90,000 lb., a reduction of area 
of 42.2 per cent is permitted, scaling down to a minimum 
of 39.2 per cent for a tensile strength of 97,000 lb.; 
covering forgings of various sizes within the range of 
standard driving axles for electric railway work. 

“While it is frankly admitted that in no instance will 
the minimum reduction requirements of the proposed 
specifications be as high as those of the present specifi- 
cations, it is claimed by certain members of committee 
A-1 that the above arrangement should actually result 
in a higher minimum requirement for the elongation 
than that called for in the present specifications for this 
class of material. We do not agree with this contention, 
and base our opinion in this respect on experience which 
has shown us that even with the incentive to keep the 
tensile strength low in order to meet the elongation and 
reduction requirements of the present specifications, in 
the majority of cases the tensile strength exceeds 91,000 
Ib. per sq. in. Moreover, in the specifications as pro- 
posed, the tendency will be greatly in favor of a high 
tensile strength, as this will not only permit of a reduced 
elongation and reduction requirement, but will also re- 
sult in a lower elastic ratio. 

“After having submitted argument in favor of retain- 
ing practically the present physical properties and made 
motion to this effect, which was lost by negative vote of 
all members present at the meeting of committee A-1 
held in Philadelphia on April 3 and 4, but without any 
explanation in support of action taken, or submitting 
any evidence to indicate that there was any reason for 
not supporting this motion, the representative of our 
association endeavored to have the title changed to read 
‘Specifications for Quenched-and Tempered Carbon 
Steel Axles, Shafts, and other Forgings for Locomotives 
and Trailer Axles for Cars,’ in this way excluding elec- 
tric motor driving axles and armature shafts. A motion 
to this effect was lost, notwithstanding the fact that the 
argument has been made that if it were defeated you 
were overruling the wishes of the originators of the 
specifications. 

“The executive members of our association exceeding- 
ly deplore this action, feeling that as the specifications 
in question had been adopted by this society after being 
suggested by our association, and after co-operative con- 
sideration with this society, it should not be modified by 
you without direct consultation with the American Elec- 
tric Railway Engineering Association, which is the engi- 
neering representation of the electric railway companies 
—extensive users of this material, for which these speci- 
fications are intended. Our executive members feel that 
such action cannot help but jeopardize the value of the 
co-operative work of the two societies.” 
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Semi-Annual Meeting American Society of 
Heating and Ventilating Engineers 


The summer meeting of the American Society of 
Heating and Ventilating Engineers was held at Hotel 
Hollenden, Cleveland, Ohio, July 9-11. Two papers of 
particular interest to electric railway men were “Car 
Ventilation,” by D. I. Cooke, Chicago, and “Car Heating 
by Electricity and Temperature Regulation in Connec- 
tion Therewith,” by W. 8S. Hammond, Jr., Chicago. 


CAR VENTILATION 


Mr. Cooke’s paper was largely taken up with a descrip- 
tion of the tests on ventilation of street cars in Chicago, 
and the outcome of these tests in the equipment of a 
large number of cars with an exhaust system of ventila- 
tion. He first reviewed briefly the history of car venti- 
lation, pointing out the defects of several of the methods 
used and outlined the tests made under the supervision 
of the health department of the city of Chicago, officials 
of the street railway company and the Board of Super- 
vising Engineers, in 1908 and 1909. [These tests were 
described by Dr. W. A. Evans, Commissioner of Health, 
Chicago, in the issue of the ELECTRIC RAILWAY JOUR- 
NAL for May 8, 1909, page 876.] In Chicago the ex- 
haust system of mechanical ventilation was adopted 
because it could be most readily applied to standard car 
construction. 

Mr. Cooke stated that in Chicago the heating season 
is considered as 155 days per year. During this period 
the cars are operated with the doors and windows 
closed, and in winter with extra sash fitted in the 
windows. Mechanical ventilation has been recently ap- 
plied to 125 of the single-end operated cars of the near- 
side type, operating on the lines of the Chicago City 
Railway. These cars were already in service and it was, 
therefore, deemed impracticable to install the standard 
system in which the air is drawn over the heating units 
from outside through inlets in the side of the car. The 
near-side cars were originally equipped with natural 
ventilators of the “aspirator” type located on the roof, 

with a series of openings through the car floor, to pro- 

vide fresh air. In converting this system into a me- 
chanical one six of the aspirators were changed into 
injectors, and the openings beneath the car heaters in 
the floor were closed. A motor-driven exhaust fan was 
placed beneath the end seat in the rear of the car, dis- 
charging downward through an opening in the fioor. 
This fan had a capacity of 1000 cu. ft. per minute, and 
was driven at 2000 r.p.m. by a 44-hp motor. 

In this installation at least one-half of the air comes 
through the roof injectors, the balance entering through 
leakage points, around doors, windows, etc. When the 
car stops, and the forward door is opened, the roof 
injectors cease to operate, but an ample supply of air 
is provided through the doors themselves. As a result 
of experience with this installation, Mr. Cooke believes 
that direct contact of air with the units of the heating 
system for the fresh air supply is not necessary, and he 
believes that the amount of heating surface for this 
kind of installation may be somewhat less than would be 
required in a direct-indirect system. 

A mechanical exhaust system of car ventilation has 
been applied during the last two years in the double- 
deck cars which are being operated experimentally in 
New York, Rochester and Columbus. In these cars an 
exhaust chamber space is provided in the car roof in 
the upper deck with a cross section of 5 in. x 40 in. In 
the lower space of this exhaust chamber a series of 6 in. 

_ registers is provided to serve as air outlets from the 
_ upper deck section. The space between the seat backs 
in the upper deck forms the sides of a triangular duct 
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of which the arch’ across the lower deck forms the 
bottom. This duct serves as an outlet from the lower 
deck section, and is connected with the main exhaust 
chamber in the upper deck roof by means of a riser at 
A series of outlet registers is also 
located in the lower deck roof, opening into the tri- 
angular duct. The main exhaust chamber in the upper 
deck roof terminates in the header at one end of the 
car body, to which in turn are connected four risers 
extending vertically downward along the window posts 
and having a cross section of 6 in. x 6 in. each. These 
vertical risers connect to a header in the roof in the 
lower deck and an exhaust fan motor is connected into 
it at the same point. Fresh air inlet connection is made 
to the car heaters in the lower deck section, and with 
the exhaust fan in service a circulation of air is estab- 
lished through the upper and lower deck compartments. 

Mr. Cooke states that on account of investigations 
made by the Chicago commission on ventilation and 
others, the ventilation requirement in Chicago has been 
increased from 500 cu. ft. per minute to 1000 cu. ft. per 
minute. The average load is taken as eighty passen- 
gers, and to keep the carbon dioxide content of the air 
down to a maximum of twelve parts in 10,000 requires 
an equivalent of 750 cu. ft. per hour per passenger, or 
a total of 60,000 cu. ft. per hour per car. 


ELECTRIC HEATING AND ELECTRIC HEATER 
CONTROL 


In his paper on the above topic, W. S. Hammond, Jr., 
who is yice-president of the Consolidated Car Heating 
Company, first called attention to some of the funda- 
mental facts regarding the transformation of electrical 
He stated that it requires about 
20,000 B.t.u. per hour to properly heat a 20-ft. car body 
in the latitude of New York State in the coldest weather. 
Thirty per cent more heat is required for a steel car 
than for a wooden car of the same capacity. 

In estimating the amount of heat required to main- 
tain the desired temperature in a car, Mr. Hammond 
called attention to the fact that each passenger affects 
the temperature in a manner similar to a hot water 
radiator with a temperature, say, 38 deg. above the 
surrounding air, the temperature on the surface being 
the same as that on surface of the human body and 
the radiator surface being partly covered by cloth 
similar to clothing. Tests seem to show that the body 
of a man gives out twice as much heat as that of a 
woman. The amount of heat given off is proportional 
to the difference in temperature between the surround- 
ing air and the body. Tests seem to show that the 
amount of heat given out on the average is from 198 
to 400 B.t.u. per hour per person. A car which requires 
10,000 B.t.u. per hour to maintain proper temperature 
can be heated by radiation from fifty passengers giving 
out 200 B.t.u. per hour each. This point has a practical 
bearing upon the heating of cars by means of electric 
heaters, for it shows that if heat is supplied to the car 
at a uniform rate the cars are overheated during those 
hours of the day when they are filled with passengers. 
Mr. Hammond’s conclusion from these and other facts, 
on account of which it is difficult to heat cars uniformly, 
was that some kind of automatic control of the heating 
current should be provided. 

Heat leaves a car by two routes, namely, one through 
the air which is replaced by fresh air for ventilating 
purposes, and the other through the windows and walls 
by conduction. Heat radiated in the latter way pro- 
duces no ventilation, and tends to make the air in the 
car impure and cold. There should, therefore, be better 
heat insulation in the walls and ceilings of cars so as to 
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stop as much as possible the loss of heat by conduction. 
Double windows are effective in providing dead air 
spaces through which heat will not be conducted readily. 
Double glazing of windows is known to save 33 per cent 
of the heat which would escape through single glazed 
windows. In the records of a test by a well-known 
authority the statement is made that in a building, 39 
per cent of the heat escaped in the flues and 61 per 
cent in conduction through walls and windows. Be- 
cause of that fact there would appear to be good reason 
for studying the problems of conduction through walls 
of cars to the end that this large loss of heat may be 
prevented. Mr. Hammond is of the opinion that, in 
heating cars, direct radiation should be provided to 
compensate for the heat losses through the walls and 
windows, amounting to about 60 per cent of the total 
heat, and that the remaining 40 per cent should be 
supplied by direct-indirect radiation, that is, by heaters 
exposed in the cars but receiving air from the outside. 
Air should be drawn into a car over the heating ele- 
ments, preferably in small units. The source of power 
for causing the flow of air should be an exhaust fan 
operated by an electric motor. 

In regard to the metals to be used in the construction 
of electric heaters, Mr. Hammond stated that as such 
wires as nichrome and the nickel-copper group have 
very low temperature coefficients their resistances are 
but slightly affected by changes of temperature. There- 
fore they give off heat at fixed rates, regardless of the 
temperature of the air surrounding the heaters. On 
the other hand, iron wire has a large temperature co- 
efficient, and its resistance increases rapidly with rising 
temperature. As a result, an electric heater in which 
iron wire is used is in a certain sense automatic, the 
current increasing when the heater is supplied with 
cold air, and decreasing when the surrounding air is 
warmer, or when anything occurs which prevents the 
escape of heat. 

In regard to the cost of heating cars, Mr. Hammond 
claims that the cost of energy to supply electric heat 
should be estimated on the basis of the additional cost 
of generating current to supply the heaters, but no 
charges should be made for such expenses as would 
continue the same if electric heaters were not used. 
With coal at $2 per ton he estimated this cost to be 
about 0.29 cent per kw-hr. At this rate, and basing the 
power consumption for heating on experience in Chi- 
cago, the maximum cost would be 2.12 cents per hour. 
The average is somewhat less than one-half this rate. 
Thermostatic control results in a considerable saving, 
which is specially marked when a railroad operates 
under peak-load-basis power contract. 
peak load is that of crowded street cars, and on account 
of the extra heat from the bodies of passengers the 
thermostat tends to cut current off the heating system 
for the greater part of this time. 


W. B. McKinley, president of the [llinois Traction 
System, has renewed this year his offer to the boys of 
the nineteenth Illinois Congressional district for prizes 
for the best corn raised in the district. Inasmuch as 
the United States department of agriculture is inter- 
esting boys in corn culture, Mr. McKinley has for sev- 
eral years supplemented the prizes of ribbons, which 
the government gives, with trips for the winners to 
various parts of the country. The first prize is a trip 
to the city of Washington, the second to St. Louis and 
the third to Springfield, Ill. The trip to Washington is 
valid while the conference of boy corn growers is in 
session. The expenses for all of these trips are, borne 
by Mr. McKinley. 


The period of. 
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COMMUNICATIONS 


The Question of Gear Ratios 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
EAST PITTSBURGH, PA., July 1, 1914. 
To the Editors: 


Referring to your editorial entitled “Again the 
Question of Gear Ratios” on page 1427 of the ELECTRIC 
RAILWAY JOURNAL for June 27, I beg to take exception 
to your inference that the comparison of equipments 
made in my paper before the Central Electric Railway 
Association is unfair and misleading. 

It is generally impracticable for railway companies to 
adopt different sizes of motors, or even the same motors 
geared differently, for the two classes of service rep- 
resented by purely city operation and combined city 
and suburban operation. The advantages of a single 
type of equipment and gear ratio for any one type of 
car are considered sufficient to outweigh the operating 
economies which may be secured by having the cars 
on each line provided with the equipment best suited 
to the service on that line and possibly to no other. 
Such conditions lead naturally to the selection of the 
equipment and gear ratio which constitute the best com- 
promise. 

Since such a situation demands a gear reduction of 
not more than 17:70 on the 310-C motors for the 
Toledo system, and since anything less than this re- 
duction would increase the consumption of energy with- 
out producing any benefit, it is obvious that the field- 
control motor, to perform the same service most eco- 
nomically on the entire system, must meet two condi- 
tions as nearly as possible; first, it must propel the car 
at as high a free running speed as the ordinary motor 
and, second, it must not propel the car at a higher 
speed than the ordinary motor when developing heavy 
tractive efforts during acceleration. 

It is impossible to make the speed-tractive effort 
curves identical on account of the different degrees of 
saturation in an ordinary motor and a field control 
motor. However, for a true comparison between the 
two types of equipment, the short field curve between 
car speed and tractive effort must be made as nearly 
coincident with that of the ordinary motor as possible. 
The field control motor on short field has a steeper 
curve. Therefore, the closest possible approximation to 
identical speed-tractive effort characteristics is secured 
when the field control equipment will propel the car 
faster than the ordinary equipment at low tractive 
efforts and somewhat slower at high tractive efforts. 

There are three ways of obtaining this essential 
close similarity in characteristics: (1) By using motors 
with the same armature winding but geared differ- 
ently; (2) by using motors with different armature 
windings but the same gearing; (3) by using motors 
with different armature windings and different gearing. 

In my paper I stated clearly that the 310-C motors 
did not have the maximum possible gear reduction be- 
cause of the fast schedules required on parts of certain 
lines with infrequent stops. I further stated that the 
310-C-3 motor was geared so that the car speed on short 
field would be as nearly as possible the same as that of 
the car with 310-C motors. Fig. 3 in your abstract of 
the paper shows that on the level or grades of less than 
0.75 per cent, the speed with field control is higher than 
without it. It is obvious, therefore, that the field con- 
trol car is capable of maintaining the fast schedules 
necessary on those parts of lines with infrequent stops, 
which is one of the conditions to be met by any equip- 
ment applied to this system. Any economy resulting 
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from the lower speéd of the field control car at high 
tractive efforts is due to its steeper characteristic and is 
justly credited to the field control equipment in com- 
parison with the ordinary equipment. 

In the Toledo system, the two types of equipment 
were made equally suitable for maintaining all sched- 
ules by the first of the three methods cited above. For 
the sake of argument, let us suppose that it were 
feasible to equip the Long Belt cars with 310-C motors 
geared 15:72, and that such equipments would maintain 
the schedules on that line without reference to any 
other line. Such an equipment would undoubtedly re- 
duce the energy consumption below that now required 
with 310-C motors geared 17:70. A comparable field 
control equipment would be obtained by either the sec- 
ond or third method cited above, and such an equipment 
would reduce the energy consumption below that of the 
310-C motors geared 15:72 by the same percentage as 
shown by the tests. 

I therefore maintain that the comparative economics 
shown by the tests are fair and truly indicate the value 
of field control equipments for the service condition of 
the Long Belt Line. F. EK. WYNNE. 

[The main points raised in the editorial in question 
were, first, that the ratio of 17:70 was not suitable for 
the particular run described, and, second, that, con- 
sidered broadly, the result obtained with an improper 
ratio is not the best basis for comparison of the rela- 
tive efficiencies of different equipments. Mr. Wynne 
admits the correctness of our first point. The second 
can hardly be disputed. As we said in the editorial in 
question, the tests described in Mr. Wynne’s paper are 
interesting and the results are valuable. Our conten- 
tion was simply that a too liberal application of the 
data might produce misleading conclusions—EDs. | 


The A. S. T. M. Specifications of Steel for 
Axles 


NEw York, July 8, 1914. 
To the Editors: 

As a member of the American Electric Railway 
Engineering Association, it seems to me that the atten- 
tion of the members of that association should be called 
to the action taken at the recent meeting of the 
American Society for Testing Materials in the matter 
of specifications for heat-treated carbon axles as ap- 
plied to electric railway cars. The proposed specifica- 
tions reduce the percentage of elongation and that of 
the reduction of area by a small amount from that now 
required by the standard specifications of the Ameri- 
can Electric Railway Association. 

A number of roads are working under these specifi- 
cations (A. E. R. A.) and are satisfied with them. 
The committee of the American Electric Railway Engi- 
neering Association therefore sent a representative, 
W. E. Johnson, of the Brooklyn Rapid Transit Com- 
pany, to the meeting to protest against the change. 
The reason for this was that if the elongation and re- 
duction of area were kept as at present it would be 
necessary for the manufacturers to take more pains in 
the heat treatment of the axles than would be required 
were the percentages to be reduced in these particu- 
lars. Mr. Johnson, therefore, simply asked that the 
heading of the specifications be changed so as to except 
motor axles from the specifications and expressed en- 
tire willingness that they should be made to apply to 
trailing axles. The A. S. T. M. committee asserted 
that the old specifications were impossible commercially 
and that the proposed specifications would give the 
railroads a better axle. To this Mr. Johnson replied 
that axles were being bought under the old specifica- 
tions without any trouble and that they were working 


ELECTRIC RAILWAY JOURNAL 


[Vou. XLIV, No. 2. 


satisfactorily. In spite of the protest, the Society for 
Testing Materials voted as a man, almost, to sustain the 
proposed specifications, and the suggestion from the 
A. E. R. A. was turned down with a thump. 

Unable to understand this attitude, in view of the 
fact that at the same session the whole of the proposed 
specifications for automobile springs was cut out of 
the report because of the objections of the automobile 
manufacturers and that especial reference was made to 
the necessity of conforming to the views of the Master 
Car Builders’ Association in the matter of things 
affecting the association, I took pains to discuss the 
matter with a number of members, and I found that 
the vote was cast, in most cases, without thinking, 
simply because it was the recommendation of the com- 
mittee. There was no realization of the fact that the 
electric railway people were the users of the axles and 
that unless the specifications were satisfactory to them 
the axles would be of no value whatever. Even one of 
the officers of the association who is high in its coun- 
cils made the same acknowledgment. He voted for the 
specification simply because he thought it a good one 
and because the committee recommended it. 

I am not on the committee of the American Electric 
Railway Engineering Association which is concerned 
with axle specifications or even in its confidence and so 
do not know what action the members propose to take 
in the matter, but I feel that a direct affront has been 
offered to the representative of the association and 
take this means of bringing the matter to the atten- 
tion of the members. GEORGE L. FOWLER. 


Notes on Train Resistance Formulas 


NEw York, July 7, 1914. 
To the Editors: 

I have read with interest in the ELECTRIC RAILWAY 
JOURNAL of June 20 the summary of the report on train 
resistance tests recently issued by the experiment sta- 
tion of the University of Illinois. 

The new empirical formula derived from these tests 
presumably applies with satisfactory precision to cases 
and conditions similar to those of the tests. Usunlly, 
there is much variation in the values obtained in train 
resistance tests and it is difficult to obtain the same re- 
sults twice. For this reason, it is usually considered 
useless to attempt to make the coefficients for the sec- 
ond and third terms very precise. It is only in the case 
of results which substantially repeat themselves and 
which are very closely concordant that one would 
usually venture to put more than one or two significant 
figures in the coefficients. It is hoped that the precision 
obtained in these tests justified the use of three signifi- 
cant figures; otherwise the formula is merely “putting 
on airs” and “traveling under false pretences,” because 
it will not be as accurate as it looks. 

It is known, of course, that a formula of this type 
does not tell the whole story, but ignores some of the 
incidents of train resistance. This is why it falls short 
of the requirements of a generalized rational formula. 
My views on this point are still substantially the same 
as they were ten years ago, when I discussed other 
formulas of this type, including one of my own, before 
the American Institute of Electrical Engineers. The 
following is a partial quotation from my discussion 
(A. I. E. E. Transactions, 1904, Vol. 28, page 734) 

“the curve of train resistance, plotted as a 
function of the speed, is really a ‘two-branch’ curve; 
this fact is admitted and shown graphically by certain 
authors, including Wellington, Aspinall and Dennis; yet 
all ‘our’ formulas, as well as theirs, neglect entirely 
the first branch, showing the starting friction. That is 
why he could not help regarding them all, including 
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Mr. Smith’s and his own, as mere make-shifts. He de- 
sired to point out that it would be necessary to do 
something more than merely to devise and introduce a 
new set of constants in a Maclaurin series of the form 
Y=A+Bx4+Cz’*+ ete, in order to accomplish 
something representing a material advance in our 
methods of dealing with train resistance in railroad en- 
gineering. We already have too many formulas of that 
kind. Moreover, it was not difficult to foresee that the 
physicist and the mathematician will contribute at least 
as much as, and perhaps much more than, the engineer, 
to the solution of the problem of finding a general for- 
mula for train resistance, if one be ever found. There 
is valuable work to be done by the engineer in obtain- 
ing data for theoretical analysis and in making tests 
for the purpose of proving or disproving the theory.” 

In 1907, in my discussion of the paper on the “Pre- 
determination of Train Resistance,” read before the 
Institute of Civil Engineers in London by Prof. C. A. 
Carus-Wilson, I again referred to this subject thus: 
“The Maclaurin power series y= A+ Ba+ Cz’ had 
always been popular with designers of new train re- 
sistance formulas, and, to do it justice, it had done 
good service. It was undesirable, however, to dignify 
this equation with the term general equation until it 
could be completed by the introduction of a term which 
would provide for starting resistance. The complete 
general equation for train resistance would be one 
which gave, at zero velocity, not the value of zero, but 
a value equal to the starting (static) resistance. In 
order to do this there must be introduced a hyperbolic 
term, or a term in which the velocity appears with a 
negative exponent, thus R= A+ Bu+ Ca’+ Da.” 

It is the general practice to assign a constant value 
to the first term of a formula of the Maclaurin-series 
type. This has the effect of limiting the scope and 
range of application of the formula. This first 
term, in reality, represents a sum of different effects. 
It varies with the weight per axle, the condition of the 
track, and, probably, with still other conditions. As 
I pointed out several years ago (Harvard Engineering 
Journal, 1905, Vol. III, page 269, and Vol. V, page 39) 
the power expended in causing a wheel to roll over any 
surface is expended in substantially the same manner 
as if the wheel were ascending a certain “equivalent 
gradient.”’ It makes no difference whether the surfaces 
in rolling contact yield or not. When they yield there 
may be crushing and mangling effects; when they do 
not yield there may be shocks. These, as I pointed out, 
are mere details or incidents of the dissipation of the 
energy abstracted from the moving source to cause the 
rolling action. I adopted the term “track hysteresis,” 
first suggested by Mr. A. Mallock, in England, and I 
used it, with slightly extended meaning, to designate 
generally all yielding effects due to continuous obstruc- 
tions which were elastic in any degree and do not involve 
permanent deformation. (For a more complete analysis 
of the phenomena see the Harvard Engineering Journal 
articles or the discussion of Professor Carus-Wilson’s 
paper ‘already referred to.) Track hysteresis and all 
forms and phases of rolling resistance can be expressed 
in terms of the artificial gradient which they really 
produce. In this way it becomes possible to account for 
differences in the condition of the track, due to rails and 
ballast, to dirt, sand, snow, etc., because the artificial 
gradient causes a variation in the value of the first 
term. For this reason I have found it convenient to 
separate the first term into two parts A= g’ +4, 
wherein g’ is the resistance depending upon the equiva- 
lent grade due to the condition of track, including the 
presence of dust, dirt, snow, etc., and a is the resist- 
ance depending upon the weight per axle and other con- 
ditions. This segregation of the constant A into its 
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two principal component parts has the effect of making 
a formula applicable to a much larger number of cases 
and conditions than it would be otherwise. The third 
term cannot be expressed as simply as it is in the for- 
mula under consideration in a formula intended to take 
into account variations in length of train. The for- 
mula therefore seems far from being entirely general in 
applicability. This consummation though “devoutly to 
be wished” is farther away and it doubtless involves 
many changes and additions in symbolical expression. 
The tests were presumably made with great care and 
the records of the attendant circumstances and condi- 
tions are probably more complete than is usually the 
case in connection with such tests. It would be inter- 
esting and it might prove instructive to try to fit the 
data to train resistance formulas of other types, more 
comprehensive than the Maclaurin series type and in- 
cluding some of the features to which I have referred, 
such as starting resistance, journal friction, track 
hysteresis, etc. C. O. MAILLOUX. 


Boston, MAss., July 8, 1914. 
To the Editors: 

May I call your attention to some of the interesting 
features of the car resistance tests reported in your 
issue of June 20? From the standpoint of the traction 
engineer these tests are particularly valuable because 
they are conducted with a typical interurban car with a 
four-motor equipment, such as is very frequently in- 
stalled, and at speeds which are thoroughly representa- 
tive of interurban work. Very few resistance formulas 
have been based on runs with single cars. In fact, with 
the solitary exception of the Zossen trials of more than 
a decade ago, exact determinations of the resistance 
encountered by electric cars have been few and rather 
unsatisfactory. There are many train resistance for- 
mulas, old and new, yielding fairly satisfactory results, 
although the relative value of the several terms in the 
equation must necessarily be considerably altered when 
one considers a train rather than a single car, with its 
added possibility of lateral air and flange resistances 
and the general waste of energy that comes from per- 
sistent working of moving parts with respect to one 
another. 

The general formula enunciated by the Illinois ex- 
perimenters takes the ordinary parabolic form used 
by most previous investigators but differs in the 
relative value of the coefficients. Now a parabola is 
the most valuable carryall in graphics. With the coeffi- 
cients properly chosen it can be made to hit to a very 
close approximation almost any set of observations 
which indicate a locus of single curvature, consequently 
the mere form of the equation has very little analytic 
importance and must be regarded as an empirical con- 
struction, valuable in proportion to the care with which 
it is made. The experimental work in the tests con- 
sidered was apparently very carefully done and there- 
fore the results within the limitations of the data must 
demand respect. The better to compare the results ob- 
tained with others, I write over against the Illinois 
equation that obtained from the Zossen tests. 

R=4-+ 0.222 S + 0.00582 S* Illinois 
R=4-+ 0.02 S + 0.0027 S* Zossen. 

The car in these latter tests was very much heavier 
than the Illinois car but with about the same cross- 
section, and the drive was by four gearless motors. 
The range of speeds in the Zossen tests, however, ran 
from a little below 15 m.p.h. up to 130, as against the 
much lower range of the American test. Comparing 
these two resistance formulas the constant term is 
identical in each. The simple resistance term in S is 
about 10 per cent higher in the Illinois test than in the 
German one, a difference not big enough to be especially 
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Significant considering the nature of the data. When 
it comes, however, to the term in S’, which is generally 
assumed to be chiefly concerned with air resistance, 
there is a very conspicuous difference in the coeffi- 
cients, the Illinois result leading to a figure more than 
double that obtained in» the Zossen tests, which were 
carried up to extreme speeds. The values of air resist- 
ance obtained from these latter were remarkably con- 
sistent and, moreover, are accurately checked by the air 
resistance values based upon Newton’s formula and 
used by artillerists for dealing with the resistance of 
projectiles at velocities well below that of sound. There 
is, therefore, a large outstanding apparent discrepancy 
in the term involving S’, too large to ascribe to experi- 
mental results. If one extrapolates to the Zossen 
speeds from the Illinois formula an absurd result is 
reached in view of the power consumption of the Zossen 
tests. And the discrepancy does not disappear, even 
when one applies the modified formula of the Illinois 
experimenters involving the cross-sectional area and 
weight of the car, but it changes sign and, curiously 
enough, drops to a considerably lower value than that 
indicated by the Zossen trials. These differences are 
instructive. They show first rather that the air resist- 
ance cannot properly enter as a mere coefficient to the 
term in S* but must be taken account of separately, as 
in the formula just referred to, and this even at speeds 
as low as 40 or 45 miles an hour when cars of only 
moderate weight are under consideration. 

The difficulty in thus taking care of the air resistance 
lies in two matters which have never been really well 
investigated; first, the actual effect of the shape of the 
front of the car and, second, the effect of this shape on 
lateral drag at high speeds. In the Zossen tests the 
lateral resistances and ‘those due to the bow collectors 
were quite perceptible and probably account for part 
of the differences observed. In fact, the Zossen air 
resistances, as determined up to the limit of speed used 
in the Illinois tests, would apparently be satisfied by a 
somewhat lower coefficient than that which would apply 
to the observations as a whole. One must therefore 
conclude that the results obtained in the Illinois tests 
and in the Zossen tests are really in a good deal better 
concordance than would appear at the first glance, and 
that with due corrections the apparently large discrep- 
ancy in the coefficient of S* is no more than might be 
expected from the widely different range of speeds. 
Setting this, therefore, aside, the very close agreement 
of the earlier terms in the equations indicates that the 
track and other normal resistances under modern con- 
ditions of construction can be very safely determined 
by either of the formulas and are considerably lower 
than the values given by earlier investigations. Finally, 
it is plain that the air resistance term, while approxi- 
mately taken care of by a formula having a coefficient 
of S’ in terms of the area and weight, still leaves mate- 
rial outstanding irregularities which need investiga- 
tion. LouIs BELL. 


The¥Sprague Double-Reduction Motor 


SAN FRANCISCO, CAL., June 26, 1914. 
To the Editors: 

The writer recently made a visit to Sacramento and 
called at the car shops of the Pacific Gas & Electric 
Company, formerly the Sacramento Street Railway 
Company. On the floor of the machine shops was seen 
an old Sprague double-reduction motor, and while com- 
menting on its appearance and doing some reminiscing 
about this old stanch and much-fun-poked-at motor an 
incident was told connected with its early history. 

In about 1890 the carhouse foreman kept a black- 
board on the wall of the building on which was a table 
giving dimensions of different parts of equipment, such 
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as journal bearings, gears, axles, etc., and for the 
several equipments then in use. It seems there was 
a space left for miscellaneous figures. In this space 
was written and left for some time the following verse, 
said to be original with the foreman, the name of whom 
could not be learned: 

“The little Sprague should fill this space, 

But they’re almost dead and out of the race; 

Their days are numbered, their work is done, 

Though the meaner you treat them the better they 

run.” 

We. all know what abuse the old Sprague was put 
to in many shops and how it was relegated to some 
shelf or pit, there to furnish power for machinery. It 
was often buried deep in dust and dirt but was ever 
faithful to its duty. 

The above verse shows where Frank’s baby stood in 
the estimation of the ‘man behind the gun,” and to 
one “who was there” it recalls many haps and mishaps 
of the early days of electric traction. 

W. FRANK CARR. 


ASSOCIATION NEWS 


COMMITTEE ON FARES AND TRANSFERS 


A meeting of the committee on fares and transfers 
of the American Electric Railway Transportation & 
Traffic Association was held July 8 in Chicago at the 
office of J. V. Sullivan, Chicago Surface Lines, and 
chairman of the committee. G. K. Jeffries, general 
superintendent Terre Haute, Indianapolis & Eastern 
Traction Company, was also in attendance. The re- 
port of the committee was completed for publication. 
It will be divided into recommendations for city lines 
and for interurban lines. For city lines the report will 
take up a number of practical subjects connected with 
the use of fare boxes, such as the maintenance of these 
boxes and the effect of these boxes on the gross re- 
ceipts; it will also take up the present status of trans- 
fer issuing and collecting devices, will discuss the use 
of metal tickets versus paper tickets and the methods 
of accounting for free passengers. It will also make 
recommendations on the proper practice in the case of 
bodily transfers. Mr. Jeffries, as chairman of the 
sub-committee in charge of interurban practice, will 
discuss the collection, registration and accounting of 
interurban fares. The committee has been quite suc- 
cessful in securing a large number of data sheets to 
form the basis of its report. 


COMMITTEE ON ENGINEERING ACCOUNTING 


M. W. Glover, president of the American Electric 
Railway Accountants’ Association, has appointed 
Charles H. Lahr, auditor of the Northern Ohio Trac- 
tion & Light Company, Akron, Ohio, a member of the 
joint committee on engineering accounting, in place of 
F. B. Lasher, resigned. 


Electrification of Berlin Railway 


The preliminary work for the electrification of the 
Berlin Stadt & Ringbahn is reported to be making ex- 
cellent progress. Inauguration of construction is 
planned for the early part of the year 1915, but it is 
expected that the electrical service will not be started 
before 1917 as this depends upon the reconstruction of 
the Friedrichstrasse station, one of the principal termi- 
nals in Berlin. The report of the State Railways Ad- 
ministration to the 1915 session of the Prussian Diet 
will not only call for additional funds but will also give 
a detailed report on the electrification plans. The first 
section to be electrified will be from Charlottenburg to 
Rummelsburg. Energy will be transmitted from a 
government station at Bitterfeld. 
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Boring Bearing Practice of the Bay State 
Street Railway 


HAINES, ACTING ASSISTANT SUPERINTENDENT 
EQUIPMENT 


Properly finished bearings play an important part in 
reducing motor maintenance costs, and upon the shop 
devolves the task of furnishing at the lowest cost a 
bearing from which the maximum efficiency will be ob- 
tained. At the Chelsea (Mass.) shops of the Bay State 
Street. Railway bearings were formerly turned out in 
the ordinary lathe, but in the past year a large saving 
has been effected by securing for this work the second- 
hand 21-in. Gisholt turret lathe shown in the half-tone 
illustration. The bearing is held in place by means of 
a four-jaw universal chuck to insure quick and accu- 
rate work. 

The present practice is to use a babbitted armature 
bearing with a semi-steel shell. These are furnished in 
two sizes for each type of motor. When the armature 
shaft becomes worn 1/16 in. it is turned so that the 
shaft diameter is 4 in. smaller than the original size, 
and the smaller bore bearing is used. When the shaft 
which has been turned becomes worn 1/16 in. it is 
turned again and a sleeve is then put on to make it the 
original size, so that the large bore bearings are used 
again. With this procedure few bearings are turned at 
the carhouses, and as a large number of bearings of 
_each type are babbitted in one lot, it gives the oppor- 
tunity to put these through the boring process. The 
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job is also done in large lots, thereby reducing the tool 
adjustment to a minimum and securing the best results 
in the least time. 
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Equipment and Its Maintenance 


Short Descriptions of Labor, Mechanical and Electrical 
Practices in Every Department of Electric Railroading 


(Contributions from the Men in the Field Are Solicited and Will be Paid for at Special Rates.) 


The tools for the boring process are secured on the 
boring bar, and separate boring bars are provided for 
each type of bearing to avoid frequent adjustments of 
the tool. After the tool is once accurately set with a 
depth gage, it need not be changed except by grinding. 


TURRET LATHE WITH FOUR-JAW UNIVERSAL CHUCK FOR 
BORING BEARINGS 


The first operation after the bearing has been placed 
in the chuck consists of a roughing cut varying from 
1/16 in. to 3/16 in. The turret is then turned and the 
second boring bar is used for the finishing operation, 
less than 1/64 in. being taken off, thus giving a very 
smooth finish to the bearing surface. ‘The turret is 
then withdrawn and the third operation is commenced. 
This consists in facing the babbitt on the collar, and 
rounding off the bearing surface at collar end of bear- 
ing. This is done with the tool on rest using cross feed. 


Commutator Enp 


A. Full size of standard armature shaft. 
B. When shaft is worn down to this size, turn down to C. 
C. Second standard size for armature shaft. 
D. When shaft is worn down to this size, turn down to E and sleeve. | 
E. When shaft has been turned to this size, it must be sleeved to full size(A.) 
F. Tubing outside diameter. 
G. Tubing inside diameter. 
H. Size of reamer. 
JI. Length of sleeve. 
A B Cc D E. F G H 
Qtin. 23, in. 22 in. 2; in. 2.1381in. 23in. 2 in. 2% in. 
24 2 23 2H. 2.506 3 22 24 
Db. 2% Qh 24 2956 2% 2h Qh 
ete Dee DU hate 21258) “022 2h 23 
ot» 9234 28 oe 9.881 ot 23 2$ 
>} eee 28 22 1 2381 ',2t 2h 23 
S13t 3i5 3h 3x5 3.006 
Cpe ae Demon ADSL. FZ F 2 2h 
2. 2 24 25 2.256) o2e 24 24 
22 2H 23 235 2.381 ., 
33 3a5 2.756 34 24 22 
34 3i5 2.756 3% 23 22 


DATA FOR TURNING 


Pinion END 


Full size of standard armature shaft. 
. When shaft is worn down to this size, turn down to N 
Second standard size for armature shaft. 
When shaft is worn down to this size, turn down to P and sleeve. — 
When shaft has been turned to this size, it must be sleeved to full size(L) 
Tubing outside diameter. 
Tubing inside diameter. 
Size of reamer. 
Length of sleeve. 
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AND SLEEVING ARMATURE SHAFTS, BAY STATE STREET RAILWAY 
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As a check on the wearing of the tool all bearings 
are gaged after being bored. The diameter of the bore 
is checked by means of a snap gage, and the thickness 
of the collar is checked with a collar gage. The boring 
of all armature sleeves is also done on this lathe. 

The average time consumed in boring and facing a 
commutator end bearing is five minutes. This is the 
average of a large number of bearings bored and in- 
cludes changing bars, adjustments, ete. The actual 
time to place in the chuck, bore and face a GE-80 arma- 
ture bearing, commutator end is four minutes. A pin- 
ion end bearing takes about a minute more on the 
average, in order to be sure that the two halves are 
properly aligned. : 

A metal shield, not shown in the illustration, is 
mounted on the lathe to prevent the babbitt borings 
from scattering over the floor, a pan being provided 
underneath the lathe to catch all that is deflected from 
the shield. This eliminates all possibility of steel chips 
getting in with the babbitt, which might happen if the 
babbitt borings were allowed to drop to the floor and 
if they were then swept up. 


Michigan United Traction Company’s 
Supply and Wrecking Tool Car 


BY R. C. TAYLOR, SUPERINTENDENT OF EQUIPMENT 


The Michigan United Traction Company has just put 
into service a combination car which is to be used for 
general utility purposes. It is located at the general 
storeroom and shops at Albion, Mich., and is regularly 
used to distribute supplies to the various shops of this 
company at Jackson, Lansing, Kalamazoo and Battle 
Creek. This car also has a complete equipment of 


MICHIGAN TRACTION WRECK CAR, REAR VIEW, SHOWING 
JIB CRANE 


material usually employed in attending to troubles that 
may develop in interurban car service, and is always 
ready to answer any call. Since all the city shops have 
wrecking cars, this one was designed primarily for at- 
tending to interurban troubles. The electrical equip- 
ment includes a quadruple set of Westinghouse 333 B-2 
motors with type HL control, arranged to run on full 
speed of 600 volts or 1200 volts, either on trolley or 
third-rail. The motors are geared for high speed, hav- 
ing the same gear ratio as those on the limited pas- 
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senger cars, and therefore can readily keep out of the 
way of the fastest cars on the line, and also reach the 
location of any trouble in the shortest possible time. 
As this car is equipped with multiple-unit control, it 
may also be coupled to any of the cars with similar 
equipment to bring them to the nearest station with 
the shortest possible delay to traffic. 

Closed compartments to house the wrecking tools 
occupy the front half of the car. These may be locked 
when the car is used as a supply car or while in switch- 
ing service around the shops. Each of the two side 
doors at the center of the car is equipped with a 1-ton 
jib crane. The rear end of the car is fitted with a three- 


MICHIGAN TRACTION WRECK CAR, SIDE VIEW 


leaf door which may be opened the full width of the 
car, thus facilitating the loading of trucks, wheels and 
axles or other bulky material. At one side of this door 
is a 2-ton jib crane with a boom of the same length as 
width of the car. This crane is arranged to fold inside 
the closed end door. In addition to the three jib cranes 
this car has a small traveling crane which runs the full 
length of the car body, and with its aid bulky material 
may be deposited in any part of the interior. The car 
was designed and built by the Niles Car Company, 
Niles, Ohio. The jib cranes are home-made, with Yale 
& Towne differential hoists. 


Hints On and Costs Of Motor Main- 
tenance—I 
BY R. H. PARSONS, ELECTRICAL FOREMAN 


Whether motors are cared for at the shop or car- 
house, they must after a certain period be stripped, 
cleaned, tested, fitted with new bearings and reas- 
sembled. What this period should be must be deter- 
mined by the type of motor, the service conditions and 
the care received in the carhouse. 

The earlier motors require far more care and atten- 
tion than the later designs, particularly on account of 
lubrication. At their best, these motors can be kept 
from giving trouble only by care and vigilance and at a 
cost which makes it of doubtful economy to run them 
when the maintenance cost of modern motors is so low, 
except possibly where the service is unusually light. 
Such antiquated motors must be inspected and checked 
for clearance each night, or every two nights at the 
outside, and must be oiled just as often. Yet regard- 
less of careful checking for clearance and oiling, their 
bearings will sometimes run hot, or a worn bearing 
which has escaped the eye of the inspector will bring 
the armature down on the pole pieces, thus tearing out 
the armature coils, chewing up the laminations of the 
armature core and destroying the field coils. 

The later motors. are superior in other respects be- 
sides lubrication, notably in bearings, commutation and 
in better insulated brush-holders. Again, the last are 
designed to be placed only in the position located by 
the designer while the studs, etc., are so arranged that 
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the brush-holder cannot be adjusted except as to dis- 
tance from the commutator. The liability of fiash- 
overs from the commutator to the shell has also been 
reduced by increasing the air gaps between the shell 
and commutator from 1% in. and 1% in. to 21% in or 
more. ; 

Not only must the oil and clearances of the old motors 
be watched closely, but the brush-holders should also 
be inspected more rigidly than those of the later type. 
A spring with too little tension leads to arcing between 
the brush and the commutator, thereby destroying the 
brush and brush-holder and leading to flat spots and 
flashovers which end in costly overhauling of the arma- 
ture and the turning down of the commutator. A loose 
or improperly set brush-holder leads to the same re- 


BALANCE FOR BRUSH TENSION, ONE-FOURTH SIZE 


sults. In the newer brush-holders this trouble is prac- 
tically eliminated. 

The tension of the brush-holder springs of the older 
type motors must be set at 6 lb. to 61% lb., whereas those 
of the later type motors, with interpole fields and other 
aids to good commutation, can be set as low as 4 lb. to 
41% lb., which decrease greatly reduces the wear of 
both the commutator and brush. It will be found to the 
advantage of the company to provide a small balance 
scale, similar to the one shown, for the men who over- 
haul brush-holders to check the tension of the springs, 
or to create enough interest in the subject to lead the 
men to buy it themselves. The scale is neat and accu- 
rate, not too bulky to be placed in the pocket, and a 
matter of pride to the users. 

As dust and water are liable to get into the shell the 
inspection covers should be kept on at all times except 
during inspection. It is not necessary to dwell upon 
the bad effects of water, but too little attention is paid 
to dust. Even if dust does no immediate harm, it 
gathers on the commutator, brush-holders, inside of the 
shell and inside of the armature ventilating ducts. 
Dust on the commutator cuts the commutator and the 
brushes. On and around the brush-holders, its mineral 
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particles make paths for current leakage, and conse- 
quently grounds are formed. The gathering of dust in 
the armature ducts chokes them up and destroys their 
ventilating qualities. The accumulation of dust in the 
motor, in my opinion, is one of the points against the 
-use of ventilated motor, as the air which is drawn in 
adds more dust than it forces out. The dust mixes 
with the oil, which sometimes gets into the bottom of 
the shell, or with the aid of a little water it makes in 
the shell around the fields a damp mass which the heat- 
ing of the motor will not dry out. Continued dampness 
around the fields makes them musty and destroys the 
insulation. On the other hand, a motor with sealed in- 
spection covers excludes the dirt and water and keeps 
in better condition, providing, of course, that the 
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capacity of the motor is great enough to fulfil its serv- 
ice without overheating. 

The accompanying sketch illustrates a hand-hole 
cover designed and used on the GE-57 motor but which 
could be adapted to any. It consists of a plate fitting the 
surface of the shell and held on one side by a bolt 
extending inside of the shell with a spring held by a 
nut keyed to the bolt. The other side is simply kept 
from turning by a dowel pin, fitting tight in the shell 
and loose in the cover. The spring tension holds the 
plate in place, except when it is desired to open it, then 
by using a small bar to force the cover down until it 
clears the dowel pin the cover can be turned clear of the 
inspection hole. To replace, simply turn the cover until 
the dowel enters the hole in the plate, when it will snap 
itself securely into place. 

Often too much oil is used in the bearings, particu- 
larly on the commutator end; or if the bearing is loose 
on the shaft, and the oil-draining ducts are stopped up 
by dirt, the oil from the bearing runs into the motor 
where it gets onto the string band and to the end of the 
commutator. This, added to the accumulation of dust, 
makes further trouble, chiefly in short-circuiting the 
commutator bars, which in turn short-circuit the coils, 
burning them out or making a path for the current to 
jump from the commutator to the shell. This defect could 
be minimized by using more care in oiling, but even if 
oil does get onto the commutator it will do no harm if 
wiped off soon enough. One good practice is frequently 
to wipe clean the commutator string band and the ends 
of the commutator bars and to paint them with a first- 
class oilproof insulating varnish. This action will save 
many armatures which would otherwise flashover or 
short-circuit, and it will also prevent grounded com- 
mutators. 

MAINTENANCE COSTS OF NEW AND OLD MOTORS 


As a comparison of the difference in maintenance cost 
for new and old type motors as used by a large railway 
system in Greater New York, the following figures on 
the total cost of labor and material expended in motor 
maintenance for the year 1913 are significant: Class 
A, one modern type, $29.04 per motor; Class B, a sec- 
ond modern type, $21.56 per motor, and Class C, older 
miscellaneous types, $35.27 per motor. The motors in 
Classes A and B ran for many hours practically every 
day in the year. Those in Class A were in a little 
harder service than those in Class B, but the older Class 
C motors ran in lighter service. In fact, at least one- 
half of the old motors were out of service during either 
the summer or winter, according to the type of car. 
Others were on snow sweepers and work cars, doing 
service only a small part of the time. Hence it is safe 
to say that the old motors were in use only one-third 
as much as the new ones. As the cost per motor is 
figured on the total number owned, the cost, if all had 
been in continuous service, would have been three times 
as great, or $105.81 per motor. This cost represents 
all the labor and material used in the carhouses and 
shops. 

Another example of the cost of maintenance of the 
old types against the new types of motors is shown in 
the percentage of armatures rewound to the number in 
service during the year 1913: Class A, 7.0 per cent; 
Class B, 2.6 per cent, and Class D, 18.0 per cent. 

The modern motors are in a harder service, and run 
30 per cent more mileage a day than the older type. 
As they have been in use five or six years, their good 
record cannot be attributed to absolute newness. On 
the other hand, the older armatures were practically 
renewed the same number of years ago, and are 
kept up to the highest standard consistent with their 


design. 


84 
Use of Metallic-Tapes on Third-Rail Lines 


Surveyors on railroads operated by third-rail should 
use metallic tapes with discretion or avoid their use 
entirely. While danger of contact with the third-rail 
is imminent, the more frequent accidents seem to arise 
from leaving such tapes between the rails while trains 
pass over. : 

These tapes are often picked up by the armatures 
of the motors, particularly where gearless motors are 
used, with resulting damage to property. Small metal 
tools should never be left lying between the tracks for 
the same reason. 


A Home-Made Punch and a Home-Made 
Shear 


BY F. J. FOOTE, MASTER MECHANIC THE OHIO ELECTRIC 
RAILWAY 

The first of the accompanying views shows our small 
home-made punch for punching trolley washers, rheo- 
stat washers, small copper terminals, etc. It is designed 
just to punch soft sheet metal of a thickness up to 
1/16 ois 

This is the only punch press in the shop, and we find 
it very handy for light work. It is shown arranged for 


HOME-MADE PUNCH OF THE OHIO ELECTRIC RAILWAY FOR 
PUNCHING TROLLEY WASHERS, SMALL COPPER 
TERMINALS, ETC.—NOTE SAMPLES OF WORK 


hand trip operation. Samples of work done on this 
punch are shown in the upper left-hand corner of the 
above illustration. 

The second view shows a shear for use in our black- 
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smith shop. It is hardly necessary to state that this 
machine is home-made, for the scrap pile was robbed 
of a number of parts for building it. The size of the 


A SCRAP-MADE SHEAR OF THE OHIO ELECTRIC RAILWAY 


device can be judged from the air cylinder, which is a 
standard 12 in. x 12 in. It is operated by an old 
straight-air motorman’s valve. With this shear we 
can cut off iron up to % in. square. 


New Composition Glass of Great Strength 


A new composition for glass known as “triplex,” 
which embodies features of unusual strength and safety 
when breaking, has been recently developed in France. 
This product consists of two sheets of ordinary giass 
separated by a thin sheet of transparent celluloid—all 
caused to adhere closely by chemical agents and heavy 
pressure. In circumstances where ordinary glass would 
break and fall in all directions “triplex” glass simply 
shows a network of radiating cracks. In accidents such 
as trolley collisions where the shattered glass would 
probably wound many passengers, this new glass would 
simply crack and do no harm beyond covering the pas- 
sengers with a fine powder. This was _ practically 
demonstrated in a recent accidental collision of an 
automobile with a car of the Chemin de Fer Nogentais, 
Paris, France, in which the “triplex” glass of the car 
was cracked but not broken. If three panes of glass 
and two of celluloid are used, plates called “bitriplex” 
are the result. These are so solid that they cannot be 
broken even with violent blows of a hammer. They 
may be cracked and the outer sheets may even be pul- 
verized, but it is impossible to get through the combi- 
nation. 


The Glasgow Corporation Tramways have started a 
“safety first’ campaign by placing on the fronts and 
rears of 150 cars boards on each of which is pasted a 
bill bearing the words “Safety First.” The wording 
of these bills will be changed at intervals. 
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One-Man Near-Side Cars for Oregon 


Four one-man, near-side, semi-convertible prepay- 
ment arch-roof cars, as shown in the accompanying 
illustration, were recently built by the American Car 
Company, St. Louis, Mo., for the Portland, Eugene & 
Eastern Railroad, Portland, Ore. These cars, mounted 
on No. 39-E maximum-traction trucks, have metal un- 
derframes and wooden body with an interior trim of 
bronze. The general dimensions of the car are as 
follows: length of body, 21 ft.; length over vestibule, 
30 ft. 744 in.; bolster centers, length, 13 ft.; width 
over sills, 7 ft. 914 in.; width over posts at belt, 8 ft.; 
height, sills to trolley base, 8 ft. 65 in.; height from 
top of rail to sills, 2 ft. 5% in. 

The front platform of each car has a pair of hinged 
folding doors and folding steps for the regular entrance 
and exit. An additional emergency exit with folding 
door and folding step is located in the rear of the car. 
The seating arrangements, which allow for a total seat- 


SIDE VIEW OF ONE-MAN NEAR-SIDE CAR WITH EMERGENCY 
EXIT AT REAR 


ing capacity of thirty-six persons, include a broad 
curved seat extending across the rear of the car, six 
rattan-covered cross-seats on each side of the aisle and 
longitudinal corner seats. Axles, truck bolsters, brake- 
shoes, car trimmings, center bars, hand brakes, journal 
boxes, sash fixtures, side bearings and springs are of 
Brill design. Two GE-216 motors per car are provided. 
Other specialties include Westinghouse air brakes, 
American Car Company body bolsters and bumpers, 
Hedley anti-climbers, Tomlinson automatic radial 
couplers, Curtain Supply Company’s curtains and cur- 
_tain fixtures; Hunter destination signs, gongs, Con- 
solidated push button signals, American Mason safety 
treads, Knutson trolley catchers and 10-in. Globe ven- 
tilators. 


A Lubricant with Graphite in Permanent 
Suspension 


A semi-fluid concentrate containing graphite, known 
as “Lesoyl,” specially prepared to insure the suspension 
of graphite when mixed with lubricating oil or grease, 

‘has been brought out recently by the Lumen Bearing 
Company, Buffalo, N. Y. It is asserted that this fluid 
permits the graphite to be carried to all parts of the 
-bearing surface. The oil film is preserved unbroken, 
the graphite flakes taking part of the journal load. 
This mixture is intended for lubrication on a wide 
variety of bearing surfaces. In preparing the mixture 
_the manufacturers first mix the graphite with a ma- 


terial that has a strong capillary affinity for the’ 


graphite. The latter substance is ground to the desired 
degree of fineness, and by this means larger particles 

of graphite that have heretofore been found practicable 
are carried in permanent suspension. It is stated that 
, tests show that the introduction of the new preparation 
into the cheaper grades of mineral oil gives a lower 
coefficient of friction and produces a thicker oil film 
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between the bearing surfaces, while better grades of 
oil are enabled by this addition to withstand much 
higher bearing pressures. 


A Single-Truck, Fully-Inclosed Car 


A single-truck car possessing many features unusual 
for equipment of such small size has recently been 
built by the St. Louis Car Company for the Bartlesville- 
Interurban Railway. It is only 30 ft. 8 in. long over 
the bumpers, but it is built without bulkheads and is 
equipped with folding doors and steps to make a fully- 
inclosed design such as is now growing in favor for 
use in large cities. The car is built with a steel under- 
frame, and a 30-in. x %-in. plate is installed for a 
side girder between the belt and the side sills. The roof 
is of plain arch type with Globe ventilators, and no 
headlining is installed on its underside, the carlins 
being exposed. The side posts and ecarlins and roof are 
of wood, but the interior finish beneath the windows 
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SEMI-STEEL, SINGLE-TRUCK CAR FOR BARTLESVILLE-INTER- 
URBAN RAILWAY 


is of No. 16 sheet steel. The car seats thirty-two pas- 
sengers and it is 21 ft. long over corner posts, the 
width over side posts being 8 ft. 3 in. The rear doors 
are opened by means of a lever arrangement operated 
by the motorman. Among the other items of equip- 
ment are Pantasote curtains on spring rollers with 
Forsyth fixtures, Kirby Neal headlights and Consoli- 
dated heaters. The car will be equipped with the car 
builder’s vertical geared wheel brake and radiating 
draw bars at each end. 


Flood in Simplon Tunnel 


The famous Simplon tunnel, constructed between 
1898 and 1905 and electrified with the three-phase sys- 
tem, was flooded on July 7 by a subterranean stream 
which burst through the retaining wall. The interrup- 
tion to traffic was temporary. A train was derailed in 
the middle of the tunnel but no one was injured. Dur- 
ing the interruption it was necessary for travelers to 
use the Simplon Pass or the St. Gothard Pass. The 
Simplon tunnel electrification is’ of interest not only on 
account of the fame of the tunnel itself, which is 12.3 
miles long and bored at a great depth, but because the 
three-phase system used is radically different from the 
single-phase system of other Swiss railways. The 
tunnel installation is valuable for comparison with the 
standard single-phase system, and , the occurrence of 
this flood will result in some interesting data. As the 
flood is reported to be only 2 ft. deep, however, it is 
unlikely that the electrical equipment was damaged. 


The United Railroads of San Francisco have estab- 
lished their shop inspection system on the car-hour 
basis instead of on the car-mile basis. One advantage 
of this plan is that all of the data required for deter- 
mining ‘the car hours are at the carhouses, whereas the 
operating department supplies the mileage figures. 
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News of Electric Railways 


Committee Meetings in Toledo 


Two committee meetings were held at Toledo, Ohio, dur- 
ing the week, but the proceedings did not get beyond the 
point of discussion. Seemingly both sides are waiting until 
all the franchise suggestions in course of preparation have 
been submitted. If the City Council does not act the To- 
ledo Citizens’ Franchise Association will in all probability 
take steps to place its proposition before the voters. Should 
the Municipal Ownership League succeed in getting its draft 
submitted to a vote first, the Citizens’ Franchise Association 
will urge its proposition with the hope of defeating the 
other proposal. ‘ 

A meeting of the franchise committee of the City Council 
was held on the evening of July 2. The propositions so far 
submitted were discussed in an informal way. Representa- 
tives of the. Toledo Citizens’ Franchise Association were 
present, but otherwise the session was executive. 

Attorney Frank L. Mulholland urged the committee to 
take action on the proposition presented by the Citizens’ 
Franchise Association, in order that it may be used to offset 
the so-called Thurstin-Campbell municipal ownership plan. 
Judge John H. Doyle, of the association’s franchise com- 
mittee, said the property of the railway could not be ac- 
quired for many years under the plan proposed by the Mu- 
nicipal Ownership League. Mr. Doyle said the association 
had considered the sliding scale plan, as operated in Cleve- 
land, but had understood from Mr. Doherty that the com- 
pany would under no circumstances accept a franchise based 
upon such a scale. Both he and Mr. Mulholland stated that 
this plan would keep the matter in politics continually. 

Judge Doyle discussed at length the provision in the 
business men’s proposition which requires the written con- 
sent of the owners of 90 per cent of the company’s bonds 
to the proposition, so that there will be no trouble should 
both the city and the company accept the plan. He also 
discussed the extent of the city’s control over both the rates 
and operation of the road under this plan and said it is 
broader than that provided in either the Doherty or 
the committee drafts. Judge Doyle said that the Council had 
no right to pass the Schreiber 3-cent fare ordinance, fixing a 
certain rate of fare without the consent of the company. 

It is understood that Councilman F. M. Dotson has been 
instructed to prepare a franchise based upon the Cleveland 
plan as an alternative in case the others fail of adoption. 
It would have the sliding scale of the Cleveland plan and 
the rate of income on the investment depending upon the 
decrease or increase of the fare rate, as in the London plan. 

This plan, as well as the others, was discussed at a meet- 
ing of the Council committee on the evening of July 6. The 
only detail of this meeting made public was a brief state- 
ment by Mayor Keller that the committee is not impressed 
with the proposal made by the Toledo Citizens’ Franchise 
Association and that the members still stand for a flat 
3-cent fare. 

The campaign for the initiation of the municipal owner- 
ship ordinance was opened on the evening of July 6 at 
Riverside Park with a speech by Irvin E. Austin, chief 
clerk in City Solicitor Thurstin’s office. Mr. Austin at- 
tacked one of Henry E. Doherty’s advertisements relating 
to the municipal ownership franchise. Mr. Doherty claims 
that the provision for municipal ownership did not go into 
effect until June 8, ninety days after it was placed on file 
with the Secretary of State, and that the preliminary pro- 
ceedings relating to the extension of the ordinances of the 
company were begun before that time. Mr. Austin dis- 
cussed the capitalization of the company. He said that it 
could not operate at a 3-cent fare and meet the interest and 
the dividend charges on the present amount of stock and 
bonds. Municipal ownership of the railway, lighting and 
heating properties would reduce taxes. The $8,000,000 
bonds would be a lien on the plants themselves and have 
nothing to do with the taxes. John J. Quinlivan, business 
agent of the Central Labor Union, attacked the Toledo 
Citizens’ Franchise Association because it held secret ses- 
sions while its franchise was in course of preparation. He 
also claimed that Mr. Doherty opposed the union leaders’ 
efforts to organize the street railway employees. 


Police Chief Murphy has ordered patrolmen to arrest 
members of the car crews whenever disturbances occur on 
the cars. : 

Frank L. Mulholland, in charge of the Toledo Citizens’ 
Franchise Association, said on July 7 that the organization 
had not yet definitely decided upon the next step to be 
taken, but that nothing will be done ‘until after the Council 
meeting on July 138. The franchise committee will meet 
again on July 10 and will probably prepare a report to the 
Council. The future action of the association will depend 
upon the nature of this report and the possibility of the 
Council taking steps to hasten the settlement. 


Detroit Appraisal Details by November 


By the terms of a contract entered into on July 6, be- 
tween the Detroit Street Railway Commission and Prof. 
E. W. Bemis, Chicago, the commission is to be furnished 
a complete inventory and appraisal of all the property of 
the Detroit United Railway within the city not later than 
Oct. 10. The data and details are to be filed with the com- 
mission not later than Nov. 15. The appraisal is to start 
immediately and the cost is to be not more than $46,000. Of 
this amount Prof. Bemis is to receive $5,000, of which $2,000 
was paid immediately as a retainer, and a commission of 10 
per cent of the dttual cost of the appraisal. Edward P. 
Burch and Charles L. Pillsbury, engineers, are to receive 
respectively $50 and $60 a day and actual expenses. Mr. 
Burch is to have direct charge of the work. A staff of 
twenty or more will be engaged for the appraisal. 

J. C. Hutchins, president of the Detroit United Railway, 
has advised the commission that the company will cordial- 
ly co-operate in every way possible to enable the commission 
to arrive at a correct judgment of the equities involved 
and of the value of the company’s property, reserving the 
right, however, to assume a different attitude should those 
put forward by the commission show any disposition to deal 
unfairly with the company. In his letter Mr. Hutchins ob- 
serves: “I do not make this reservation with the thought 
that anyone you (the commission) may name to gather 
data for you will deal unjustly with us, but in view of the 
fact that we have at times been unfairly dealt with by per- 
sons in public life with axes of their own to grind.” 

William Barclay Parsons, New York, who spent several 
days in Detroit recently studying the traffic problem, has 
notified the Street Railway Commission that he will be in 
Detroit on July 18, to report on the advisability of the city 
going ahead with plans for a subway. His letter advises 
the commission that he is ready to suggest means for solv- 
ing congestion either by the construction of a subway or the . 
re-routing of cars on the congested district. 


Report of Industrial Commission of Wisconsin 


According to the report of the Industrial Commission 
of Wisconsin concerning the operation of workmen’s com- 
pensation in the State for the year ending July 30, 1913, a 
total of 2028 employers and 149,164 employees were under 
the act, as compared with 485 employers and 63,728 em- 
ployees at the end of the preceding year. During the year 
ended June 30, 1913, 44.6 per cent of the accidents reported 
were under compensation; during the six months from Jan. 1 
to June 30, 1918, the proportion was 52.8 per cent, and 
during June it rose to 61.1 per cent. 

The Wisconsin law gives a free field to all forms of in- 
surance. The old insurance companies at first opposed the 
act both by a campaign of misrepresentation and by pro- 
hibitive rates. They first doubled their former rates for 
liability insurance and then doubled the liability rates for 
compensation coverage. A mutual insurance company, 
which offered compensation for less than the old line com- 
panies charged for liability insurance was formed at Wausau 
and for the first eighteen months most employers under 
compensation either carried their own risk or were insured 
in the Wausau mutual. On Feb. 1, 1913, the old line com- 
panies reduced their compensation rates 25 per cent and 
increased their liability rates 50 per cent, so that on a 
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“standard ($5,000-$10,000) limit” policy the rate is now the 
same for compensation as for liability insurance. 

The report states that the remarkable and gratifying 
result of the administration of the law thus far is the ease 
with which employers have been able to fix compensation 
for injury and the very few cases which the commission has 
been called upon to adjust. A total of 5030 accidents was 
reported under the compensation law from Sept. 1, 1911, to 
July 1, 1913. Hearings were held and awards made in but 
eighty-one cases and only nine applications were made for 
court review. During the year ended June 30, 1913, a total 
of 3968 accidents under compensation was handled at a total 
expense of $8,326, giving an average of 2.10 cents per acci- 
dent as compared with 3.19 for the preceding year. 

The report states that the commission has not as yet 
sufficient data to determine the cost of compensation. Re- 
ports are, however, received from all employers carrying 
their own risks and from all liability insurance companies, 
and within a few years it will be possible to state the 
approximate costs of compensation for each industry. Data 
already in hand indicate that where the employer carries 
his own risk or is insured in a mutual company the cost 
is seldom greater than that under the old common law 
liability. 


The Cleveland Wage Question 


The members of the executive committee of the local 
branch of the Amalgamated Association of Street & Elec- 
tric Railway Employees at Cleveland, Ohio, voted on July 1 
not to accept the proposition made by J. J. Stanley, presi- 
dent of the ‘Cleveland Railway. The stumbling block is the 
minimum workday of five hours which Mr. Stanley speci- 
fied. The question will probably be submitted to a vote of 
the men before anything further is done. 

George R. Davies, president of the local branch of the 
union, said that the plan offered by Mr. Stanley would 
cause a large number of men to be reduced from eight or 
nine hours a day to five hours. He also claimed that the 
extra men would be subject to the call of the dispatcher 
eighteen hours a day. 

Mr. Stanley insists that he will not agree to any plan 
that will add more than $150,000 a year to the operating 
expenses. Furthermore, he says that he will not grant the 
newer men in the employ of the company an increase with- 
out making the same increase in the wages of the older 
men. The contract between the men and the company pro- 
vides for arbitration on all disagreements. 

On July 6 Mr. Davies stated that a second proposition on 
the question of wages and conditions will be made to Mr. 
Stanley. On the other hand, Mr. Stanley asserts that he 
will entertain no proposition that does not comply with the 
terms of his offer, as originally made. This is fair to all, 
he said, and is as far as the company can go. Mr. Davies 
intimates that the new proposition will deal with the dis- 
tribution of the $150,000 additional the company is willing 
to pay the men. He says that under Mr. Stanley’s plan 
about $90,000 will be taken away from a certain number of 
the men through loss of time and only about $30,000 re- 
turned by the increase in wages. He adds that the second 
proposition will be made, whether Mr. Stanley considers it 
or not. 


New Rapid Transit Route in New York 


The Public Service Commission for the First District of 
New York has laid out an entirely new rapid transit route 
in Brooklyn and adopted a plan for a radical modification 
of another. The new route is for the so-called crosstown 
subway line. It will run southerly from the Queensboro 
Bridge Plaza, where it will connect with the new rapid 
transit lines in Queens and the Steinway tunnel, to and 
under the Williamsburg Bridge Plaza to a connection with 
the Brighton Beach Railroad of the Brooklyn Rapid Transit 
System. The contracts as approved last year contain no 
provision for this line. It is now proposed to make it an 
extension of the dual system, and the difficulty as to Frank- 
lin Avenue has been met by providing for a subway through 
that thoroughfare and for an elevated railroad for other 
parts of the route. This route has been sent to the Board of 
Estimate and Apportionment and the Mayor for approval. 
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' The route of the Fourteenth Street Eastern District line 
is the one which will be modified. This route, which is a 
part of the dual system, begins in Sixth Avenue, Manhat- 
tan, and runs under Fourteenth Street to the East River, 
under the East River to North Seventh Street, Brooklyn, 
and through North Seventh Street to Metropolitan Ave- 
nue and through Metropolitan to Bushwick Avenue, and 
thence through Johnson. Avenue to Wyckoff Avenue, and 
from Wyckoff Avenue to a junction with the Broadway ele- 
vated line in East New York. -The plan called for an ele- 
vated railroad through Wyckoff Avenue, and this the prop- 
erty owners opposed. The commission, on this account, 
sought to make an arrangement with the Long Island Rail- 
road by which the Eastern District line could be continued 
from Johnson Avenue over the right-of-way of the Ever- 
green branch of the Long Island Railroad instead of 
Wyckoff Avenue. This branch, which is very little used 
by the railroad company, runs parallel to Wyckoff Avenue. 
After protracted negotiations the consent of the railroad 
company was obtained, and the commission has accordingly 
changed the route from Wyckoff Avenue to the Evergreen 
branch right-of-way. This route is known as No. 59, and 
has been sent to the Board of Estimate and Apportion- 
ment and the Mayor for their approval. 

Some time ago Walter Wellman presented to the com- 
mission a plan to enlarge the station platforms in the sub- 
way so as to accommodate trains of twenty cars or more. 
The chief engineer of the commission held that the plan 
was impracticable. Mr. Wellman then proposed that the 
commission submit the matter to a board of engineers for 
an expert opinion. Alfred Craven, chief engineer of the 
commission, while still opposing the plan, consented to such 
an investigation. At the last meeting of the commission, 
Commissioner Robert C. Wood brought up the matter, and 
on his motion the commission decided to ask the Board of 
Estimate and Apportionment for an appropriation of $8,000 
to retain expert engineers to make a report on the propo- 
sition. 


Springfield (Mo.) Rate Case Decided 


The Public Service Commission of Missouri made public 
its unanimous decision on June 24 in the Springfield Gas & 
Electric Company rate case. According to the abstract of 
the decision sent out by the commission, it is found that 
a net return of 7 per cent is adequate for the company, 
and a reduction in rates amounting to more than 30 per 
cent is ordered. According to the calculation of the com- 
mission, this will have the effect of reducing the revenues 
approximately 37 per cent. The company, it is announced, 
will file an application for a rehearing of the case. The 
brief that was presented to the commission by the company 
was abstracted in the ELECTRIC RAILWAY JOURNAL of May 2. 

The Springfield Traction Company and the Springfield 
Gas & Electric Company were the defendants in the case. 
All the stock of these companies is owned by the Springfield 
Railway & Light Company, a holding company of Maine, 
and all of the latter company’s stock is owned in turn by 
the Federal Light & Traction Company, a holding company 
of New York. 

Evidence was introduced at the hearing to the effect that 
an up-to-date distributing system could be built at Spring- 
field for $151,266. It was noted also that the assessed value 
of the entire property of the Gas & Electric Company for 
1911 was $150,000. It was found, the decision says, that 
$500,000 stock and $277,000 bonds were issued on property 
for which the secretary of the company testified $300 000 
was paid. The assets as shown by the books are $865.713 
for the electric department. The commission observes that 
no deductions for superseded property had ever been made, 
and that. except for an item of $5,666, no depreciation had 
been deducted during twenty-nine years, and further that 
$60,000 is included as franchise values of the gas and elec- 
tric property. The commission arrives at the conclusion 
that $270,000 is the corrected original cost of the electric 
department of the company, holding the amount for which 
the plant was transferred upon the books of the company, 
%414,526, to be entirely too large. The fair present value 
for determining reasonable rates of the property of the 
electrical department as of Sept. 30, 1913, is set at $300.000. 

The companies asserted that the business had a distinct 
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“going value” of between $60,000 and $137,900, based upon 
the earnings of the present plant. The commission holds 
that a distinction is to be made between a valuation of the 
properties of public utilities for the purpose of sale or con- 
demnation and a valuation for rate-making purposes. The 
commission says that no proof was offered tending to show 
that the company suffered early losses, but that the record 
disclosed much evidence indicating that the early losses, if 
any, have long since been recouped through excessive rates, 
and that the alleged earnings have been from the elec- 
tric department and the losses, if any, from the gas and 
street railway departments. No separate and distinct item 
for going value is allowed in this case but the commission 
takes “into account the fact that the plant was in successful 
operation” in fixing the fair value for rate-making pur- 
poses. 

The commission in arriving at the rate of return to be 
allowed states that 6 per cent is the legal rate of interest in 
the State and by contract the rate may not exceed 8 per 
cent, and holds that 7 per cent is a just net return on prop- 
erty invested in public utilities. The rate of return must be 
determined from the facts of each case. For depreciation 
the commission makes an allowance of 5 per cent of the 
present fair value of the property. 

In considering the salaries and commisions paid to the 
Federal company the opinion states: “We think, because 
of this situation [control by the Federal company through 
the railway company of Maine] and the very human ten- 
dency of vorporate greed of some holding companies to 
‘milk’ the earnings of subsidiary companies through 
‘dummy’ directors, that it is the duty of this commission to 
limit strictly the amount of any such charges, which shall 
be only for the services rendered by such holding com- 
pany, to the lowest reasonable charge for the services 
actually rendered. The public at Springfield is pay- 
ing the salaries of a competent manager and a competent 
secretary of defendant. companies who reside at Springfield, 
and we do not think that the public should be called upon 
to pay for any other ‘managerial services’ or management 
by ‘long distance,’ from the New York office of the holding 
company in this case. No charge should be allowed for 
commissions, except for services actually rendered to the 
company, and that at no higher cost than the local com- 
pany could employ the services of a competent independent 
engineer, provided that the manager in charge is not able 
and competent to render such service to the company him- 
self. We disallow any charge whatever for ‘man- 
agerial services.’ ” 


Fare Investigation on Manchester Street Railway 


The Manchester (N. H.) Street Railway has filed a brief 
before the Public Service Commission in connection with the 
investigation that is being conducted by the commission to 
determine whether the railway can immediately be required 
to reduce its fares by the sale of school tickets and laborers’ 
tickets during certain hours at 4 cents or 4 1/6 cents each. 
The brief states that the exhibits filed show such reduction 
would be in hours during which 37 per cent of the normal 
week-day riding is done and that it would mean a probable 
loss of one-fifth of the revenue from one-third of the 
ordinary week-day travel, being $25,000 to $30,000 annually. 

The brief devotes considerable space to a discussion of 
the legal questions involved in the case, such as the value 
to be ascertained, appreciation, evidences as to value, 
reproduction cost, going value, overhead charges and de- 
preciation. Looking at the evidence as to the value of the 
property of the Manchester Street Railway from these 
different viewpoints, the company states that the books as 
of June 30, 1913, show construction and equipment to have 
cost $1,431,633. On the same date the books showed the 
real capitalization and debt to be $1,402,750. The estimate 
of the cost to reproduce the entire plant compiled by the 
commission’s engineer was $1,432,046 and as ascertained by 
the company’s engineer $1,459,946. The commission’s engi- 
neer made the depreciated present value $986,571, and the 
company’s engineer made it $1,041,594. The brief states 
that the cost to reproduce would undoubtedly be greater 
than $1,500,000 and that the depreciated value cannot be 
less than $1,075,000. From the addition of $160,000 for 
appreciation and land values, the sum of $1,235,000 was 
obtained for the depreciated value of the property considered 


[Vo. XLIV, No. 2. || 


as a physical plant. To this sum $350,000 is added for 
working capital, giving $1,270,000 as a basis for rate 
making, without considering going concern values. The 
brief states that the railway paid no dividends on its capital 
stock for years, and averaged from the beginning 5.2 per 
cent, at least 0.8 per cent lower than the rate which the 
United States Supreme Court thought was the lowest that 
would not be confiscatory even for the peculiarly and favor- 
ably situated Consolidated Gas Company of New York. 
The Manchester Company, however, maintains that no public 
service corporation in New Hampshire ought to be limited 
to a lower return than 7 per cent upon the value of its 
property, which would give the basis for an allowance of 
$350,000 for going concern value. The total depreciated 
value of the property for rate-making purposes would there- 
fore be $1,620,000. The company contends that on the 
evidence presented $1,500,000 is the minimum value of the 
property on which to figure a fair and reasonable return. 
At 7 per cent, which should be the lowest rate thought of 
as reasonable, the return would be $105,000, whereas the 
net profits for the year ending June 30, 1913, were only a 
trifle over $101,000. The company, however, asks that the 
commission declare that 3 per cent is as low a percentage 
for depreciation reserve as would be reasonable and that 
a proper allowance, not less than 3 per cent of the gross 
revenues, should be held out of the surplus to cover con- 
tingencies and unusual demands. On this basis the exist- 
ing receipts of the company do not permit a reasonable re- 
turn on the value of the plant after properly providing 
for its maintenance. 


Social and Industrial Survey 


The industrial economics department of the National 
Civic Federation has under way a comprehensive survey 
of the social and industrial conditions that have developed 
in the United States during the past generation. The ob- 
ject of the survey is to summarize the changes in the 
national life and to gather the essential material from 
which to judge where there have been advances or losses 
in the general well being, and how these have balanced 
or outweighed each other. The general conduct of the 
survey has been placed under the supervision of an ex- 
ecutive council consisting of the officers of the National 
Civic Federation and the officers and chairmen of the com- 
mittees of the industrial and economics department. 

The main divisions of the inquiry cover the following 
subjects: Labor conditions, employers’ welfare work, child 
labor, agricultural conditions, housing conditions, immigra- 
tion, collective bargaining and methods of mediation and 
arbitration, educational opportunities, organized social serv- 
ice, distribution of ownership in investment, free speech 
and right of assembly, business ethics, political ethics, mu- 
nicipal government, judicial procedure, public health, en- 
forcement of law and order, penal and correctional institu- 
tions, industrial profit sharing, social insurance, workmen’s 
compensation, industrial loans and savings, foods and 
drugs, division of the people’s income and the minimum 
wage. The following men known in the electric railway 
field are included among the committee members: Em- 
ployers’ welfare work—H. M. Byllesby, president of H. M. 
Byllesby & Company, Chicago, Ill.; Edwin M. Herr, presi- 
dent of the Westinghouse Electric & Manufacturing Com- 
pany, Pittsburgh, Pa., and T. P. Shonts, president of the In- 
terborough Rapid Transit Company, New York, N. Y.; social 
insurance—M. W. Alexander, of the General Electric Com- 
pany, Lynn, Mass.; industrial loans and savings—T. P. 
Shonts. 

In connection with the above survey a special committee 
is making a study of employers’ welfare work. This com- 
mittee desires to learn what is being done for the welfare 
of employees in the broadest sense and it is endeavoring 
to obtain reports on the subject from every establishment. 
In order to assist the companies in preparing replies that 
they may overlook no essential point the committee has 
prepared an outline of activities which are found in vari- 
ous industries and in public employment. It is divided into 
eight main headings, as follows: Type of work; place; sani- 
tation; recreation; education; housing; additions to wages; 
provident funds, and supervision of welfare work. Each 
one of these headings is subdivided into many details, and 
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the committee requests full information in each report in 
regard to any of the items mentioned. Unmounted photo- 
graphs are also desired for incorporation in the proposed 
permanent exhibit of the welfare department, which has 
for its purpose the providing of standards applicable to 
different industries. 1 


Final Wisconsin Valuations 


Final valuations and assessment of the property of street 
railways, and light, heat and power companies in Wisconsin 
operated in connection with them have been made by the 
Wisconsin tax commission. The total assessment is to be 
divided so that 15 per cent will be retained by the State 
and 85 per cent distributed through municipalities in which 
the utilities assessed are located. This division gives the 
State $121,515 and turns over to the towns, cities and vil- 
lages affected $688,589. The statement of final assessments 
and taxes levied follows: 


Final Taxes 
; Assessment Levied 
Ashland Light, Power & Street Railway.... $525,000 $7,283 
paymonore Street MRAUWay .. fs cet sinc deen es 20,000 277 
Beloity Praction ‘Company....... 0... ee... ese 265,000 3,676 
Chicago & Milwaukee Electric Railway.... 225,000 pirat 
Chicago & Wisconsin Valley Railway...... 25,000 34 
Chippewa Valley Light & Power Company... 2,600,000 36,072 
Diwalutia street AIlway «Ns oe 6 asc ens sts veel 1,150,000 15,955 
East Wisconsin Railway & Light Company. 1,300,000 18,036 
Grand Rapids Street Railroad. ..........¢. 110,000 1,526 
Tronwood & Bessemer Railway & Light 

(CHCRAIOE TONE | dS cao ob Seton Once SCR eee 240,000 3,329 
Janesville Traction Company.............. 70,000 OT: 
La Crosse & Onalaska Street Railway..... 20,000 277 
Manitowoe & Northern Traction Company. 120,000 1,664 
Menominee & Marinette Light & Traction 

(CLorpniceuane™ 2 RC eee cae Aenea Cho een ae 320,000 4,439 
Merrill Railway & Lighting Company...... 165,000 2,289 
Milwaukee Electric Railway & Light Com- 

POU matters Mislefal stile aie icinn ete ose syst so e0 see 29,500,000 409,284 
Milwaukee Light, Heat & Traction Com- 

POUR aati oicl cists eists s msdjais (else .scaie wie, @ 7,700,000 106,830 
Milwaukee Northern Railway.............. 1,950,000 27,054 
Rockford & Interurban Railway........... 40,000 4,717 
Sheboygan Railway & Electric Company.. 1,050,000 14,567 
Southern Wisconsin Railway.............. 1,000,000 13,874 
Waupaca Hlectric Light & Railway........ 95,000 1,318 

US AUS ET COC, FLAT OAG ars eye conse a's es wise wlers 800,000 11,099 

isconsin Gas & Electric Company........ 2,600,000 36,072 
Wisconsin Electric Railway............... 700,000 SiGe 
Wisconsin Public Service Company........ 2,100,000 29,135 
Wisconsin Railway, Light & Power Com- 

PO EDMA ae arses eyes Chass chiny 3-0, aia ako 10, ay a0'8 alveinsloc do 1,300,000 18,036 
Wisconsin Traction, Light, Heat & Power 

OTD AID Mote tne Ctl usrstiers) eee disiees Spee oie 2,100,000 29,135 


Inquiry Concerning Income Tax Law 


At the annual meeting of the Central Electric Railway 
Accountants’ Association held at Cleveland, Ohio, on Dee. 13, 
1913, it was voted that a committee should be appointed to 
draft a letter to the secretary of the United States Treasury 
on behalf of, the association requesting an early construction 
of certain parts of the income tax law. A committee com- 
posed of H. J. Davies, H. B. Cavanaugh and A. L. Kasemeier 
was later appointed and a letter was drafted and forwarded 
to Mr. McAdoo, but no answer has as yet been received. 

The letter requested the construction or interpretation of 
the words “received,” “accrued” and “paid” in Section H-G 
of the federal income tax law. The secretary was asked to 
state whether the phrase “gross amount of its income re- 
ceived from all sources during the year” means the amount 
of cash collected by a corporation or the amount of its 
earnings, whether collected or not, and also whether the 
phrase “the tax herein imposed shall be computed upon its 
entire net income accrued within each year” means net 
income actually “received.” This, it is stated, would seem 
to be a necessary conclusion from the requirement that cor- 
porations report the amount of “gross income received,” 
for “net income accrued” is inconsistent with this other term. 
There are also queries as to whether the phrase “paid 
within the year’ includes other obligations than those 
actually paid in cash, and whether the word “paid” means 
actually paid, due, owing or accrued. 

The treasury department was also requested to state 
whether a new company reporting for the first year of its 
operation is not to be permitted to deduct from its gross 
earnings those obligations or liabilities for damages arising 
from personal injuries, although it may not have paid a 
dollar within the year on account of such liabilities. It is 
pointed out that the phrase “paid and accrued within the 
year” occurs in connection with interest, but that the amount 
of interest paid within the fiscal year may not be the same 
as the amount accrued within the year, especially in cases 
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where a bonded debt is contracted immediately after the 
expiration of the first half of the fiscal year and the interest 
is payable semi-annually. The letter states that all instruc- 
tions on the back of forms add to the general confusion in 
regard to the terminology used in the law, and quotations 
are presented showing that authorities who have analyzed 
the law have taken different points of view on some of these 
questions. 


Voters Approve Kansas City Franchise 


The ordinance extending the franchise of the Metropolitan 
Street Railway, Kansas City, Mo., carried on July 7 by a 
majority of 6798. According to the semi-official count the 
vote stood 22,408 for and 15,610 against. Thirteen out of 
sixteen wards voted overwhelmingly in favor of the fran- 
chise. The proposition lost in three wards. The total vote 
was heavy, being about three-fourths of the registration. 
The fourth ward, which has been for W. R. Nelson for years, 
went in favor of the franchise by twenty-one votes. His 
precinct gave the franchise a majority of fifty-three. 

Thousands of people thronged the streets Tuesday night 
to learn the result. A crowd of 5000 watched the returns 
from various wards thrown on the screen at the office of the 
Kansas City Post. A staff of fifty handled the returns at 
the office of the Metropolitan Street Railway. The local pa- 
pers issued extras at 9 o’clock, giving the approximate re- 
sults. 

When it was definitely known that the franchise had car- 
ried, several thousand residents formed in line at Fifteenth 
and Grand Streets and paraded the principal streets for two 
hours. A brass band, with a goat as the leader, headed the 
procession. 

The new thirty-year contract between the city and the 
company went into operation at 11 a.m. Wednesday. P. J. 
Kealy, representing the company on the board of control, 
and Robert P. Wood, representing the city, were installed by 
the receivers. The name of the company became the Kansas 
City Railways Company. The city’s five directors were 
qualified. Ford Harvey and R. J. Dunham are the only di- 
rectors selected so far for the company. 

John M. Egan, president and general manager of the com- 
pany, will retire in the near future. His salary of $25,000 
will go toward paying the salaries of the board of control 
and the general manager. The members of the board of con- 
trol will receive between $6,600 and $10,000. 

James E. Gibson, who has been general superintendent of 
the company, will be general manager of the company. 
Mr. Gibson is thirty-two years old. He was born in Kan- 
sas City and completed his education at the University of 
Missouri. Frank Hagerman has been named temporary 
president of the new company, with six straw men as offi- 
cers. Permanent officers will be elected as soon as the city’s 
directors are named. 

The receivers for the company have six months in which 
to complete the reorganization and remove the receivership. 

Prior to the franchise election in Kansas City on July 7, 
indications were that the measure extending the franchise 
of the Metropolitan Street Railway for nineteen years 
would pass by a majority of about 5000. Late develop- 
ments were particularly favorable to the measure. The 
publication of old correspondence between W. R. Nelson 
and the receivers for the company caused many who were 
undecided to fall in line for the franchise. This corre- 
spondence indicated that Mr. Nelson, owner of the Star 
and the Times, was a short time ago in favor of a franchise 
which included many of the provisions of that which went 
to the people on July 7. 

Slightly more than 10,000 voters moved following the 
municipal election in April and were disfranchised on this 
account. 

The newspapers of Kansas City devoted their final efforts 
to summing up the arguments for and against the fran- 
chise. 

A number of meetings were held, the measure being dis- 
cussed by Major Jost and others in detail. The Journal 
and the Post of July 5 carried full-page advertisements 
urging the public to vote for the franchise. On the same 
morning the Star asserted that a poll showed, that the 
measure would be defeated. 
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Berlin Rapid Transit System 


The annual report of the Berlin Elevated & Underground 
Railway, Berlin, Germany, for the year 1913, states that 
the present length of the company’s own lines is 17 miles, 
and including the leased Schéneberg, Wilmersdorf and 
Dahlen municipal lines, 23.38 miles. The company also has 
obtained permission to operate two auto-bus lines in con- 
nection with its rapid transit service. Sixty buses are 
now on order and should be ready for operation in the 
spring. The company has also joined the Great Berlin 
Street Railway in taking a large stock interest in the 
Berlin Omnibus Company. This movement is in line with 
the tendency to eliminate ruinous competition. 

The company carried on its own rapid transit lines during 
1913 a total of 71,525,370 passengers, compared with 
62,731,827 passengers in 1912. The increase was not for 
the same mileage, however, as the company opened three 
extensions during the year. The gross earnings were 
$2,345,812, as compared with $2,042,369 in 1912. The 
average earnings per passenger on the zone system were 
3.28 cents, compared with 3.25 cents in 1912, the increase 
being probably due to the longer average ride on account 
of extensions. The largest number of passengers carried 
on any one day was 424,025, on which day the gross earn- 
ings were $15,110. During the year the company operated 
2,566,781 train miles in trains of two to six cars. The 
rolling stock at the end of the year consisted of 226 motor 
cars and 174 trailers. A total of 2700 persons were em- 
ployed on these lines. The company declared a dividend 
of 6 per cent. 


New Los Angeles-San Bernardino Line.—The first -train 
over the new line of the Pacific Electric Railway between 
Los Angeles and San Bernardino, Cal., a distance of about 
60 miles, was to be run on July 11. The company has an- 
nounced that eight trains will be run daily, covering the 
distance in two hours. and twenty minutes. 


Iowa “Blue-Sky” Law Unconstitutional—The Iowa “blue- 
sky” law, providing for the regulation of investment com- 
panies, was held unconstitutional on July 6 by Judge Wal- 
ter I. Smith of the United States Circuit Court for Iowa 
and by Judge Smith McPherson of the District Court of 
the United States for the southern district of Iowa. 


Change in Office Location.—On July 1 the office of F. A. 
Healy, secretary and treasurer of the Ohio Electric Rail- 
way, was moved from Cincinnati to Springfield, Ohio. Mr. 
Healy will occupy space in the Ohio electric terminal and 
office building in Springfield, which is the headquarters 
of the general accounting and operating department of the 
company. 

Expense of Relocation Not Recoverable.—The Court of 
Appeals of Maryland has decided that the State Roads Com- 
mission cannot recover from electric railways for expenses 
incident to relocating tracks incurred in building the sys- 
tem of State highways when using rights-of-way of the 
railway companies. The suit was brought by the commis- 
sion against the United Railways & Electric Company. 


Cause of the Salem Conflagration.—The cause of the 
spread of the fire at Salem is attributed to the large num- 
ber of houses with shingle roofs, a kind of roof more com- 
mon on the older structures in New England than on the 
newer structures, but widely used in all parts of the country. 
Railway structures rarely use this kind of roofing, but the 
conflagration at Salem supplies a strong argument against 
it for any kind of building. 


Complaint of Cincinnati Companies Sustained.—On the 
complaint of the Cincinnati (Ohio) Street Railway and the 
Cincinnati Traction Company the Public Utilities Commis- 
sion of Ohio has relieved the companies from the obliga- 
tions imposed by the city in an ordinance passed Dec. 16, 
19138, to require the Cincinnati Street Railway Company and 
the Cincinnati Traction Company to extend the Warsaw 
Avenue route over and along Glenway Avenue from Wilder 
Avenue to Seton Avenue. 


The Toronto Purchase Agreement.—Some days ago the 
Council of Toronto, Ont., directed the Board of Control to 
report progress on the negotiations with the Toronto Rail- 
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way concerning the framing of the purchase document. The 
Comptrollers referred the resolution to Corporation Counsel 
Geary and his coadjutor in the affair, D. E. Thomson. Mr. 
Geary has now announced that he had “reported” to the 
Board of Control, though he would not say that his com- 
munication embodies the agreement itself. 


Railway-Ferry Transfers in New York.—The Board of 
Estimate and Apportionment of New York has approved the 
arrangement made with the New York Railways for free 
transfers at the Battery to and from the ferry boats of the 
municipal ferry between lower New York and Staten Island 
to the cars running to the Battery. No retransfers are to be 
permitted. Of each nickel the city will get 2 cents and the 
railway 3 cents. It is estimated that the contract may result 
in a loss to the city of $200,000 a year. The ferry rate is 
now 5 cents. 5 : 


Terminal Improvements in Louisville-—Extensive im- 
provements in terminal facilities of the southern Indiana 
electric railways of the Insull systems at Louisville, Ky., 
are thought to be assured in Louisville, judging by the 
statements made by Frank Smith, vice-president of the In- 
terstate Public Service Company, which owns and operates 
the lines. Mr. Smith spent several days in Louisville going 


over the ground and interviewing Louisville shippers as to. 


their complaints about lack of facilities to handle package 
freight for Indiana points over the electric railways out 
of that city. 


Rockford Franchise Application Considered.—The City 
Council of Rockford, Ill., has authorized the Mayor and city 
clerk to retain an expert in public utility franchise and 
traction property values to report upon the properties of the 
Rockford City Traction Company before any action is taken 
in connection with the proposal to extend the franchise of 
the company for twenty years. While no suggestion was 
made in the resolution, Alderman Smith thought that it 
would be advisable to communicate with Walter L. Fisher, 
Chicago, regarding his possible retention. The proposal of 
the company for the extension of its franchise was referred 
to briefly in the ELECTRIC RAILWAY JOURNAL of June 20, page 
1414. 


Stockholders at Corporation Meeting.—The proceedings of 
the annual meeting of the stockholders of the United States 
Steel Corporation for its last fiscal year are the source of 
some striking information in regard to the participation of 
employees in the meetings of corporation stockholders. At 
the meeting in question there were present a number of 


if 


workmen who were also stockholders in the corporation. — 


These workmen made very interesting statements as to the 
conditions now effective in the steel industry in so far as the 
working conditions are concerned. The general trend of the 
remarks was that no better conditions could be found in 
any other plant in the country than those of the Steel 
Corporation. 


Strike Conditions in Pittsburgh.—On July 1 an unsuc- 
cessful attempt was made to dynamite the home of E. M. 
Herr, president of the Westinghouse Electric & Manufactur- 
ing Company. This was an outgrowth of the strike at the 
three Westinghouse plants in East Pittsburgh. The West- 
inghouse Electric & Manufacturing Company, the Pitts- 
burgh Meter Company and the Westinghouse Machine Com- 
pany are offering employment to all classes of skilled labor 
and many men are reported to have been engaged. The 
strikers have adopted a resolution calling on Governor 


Tener to withdraw the state constabulary from the strike © 


On July 2 Mr. Herr conferred in New York with 
The 


zone. 
Guy E. Tripp, chairman of the board of directors. 
results. of this conference have not been made public. 


PROGRAMS OF ASSOCIATION MEETINGS 


The Tramways & Light Railways Association 


The annual congress of the Tramways & Light Railways. 
Association is to be held July 16-17 at Newcastle-Upon- 
Tyne, England. According to the preliminary program con- 
tained in the association bulletin, the papers to be presented 
before the members of the association on July 16 are as fol- 
lows: 
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“Some Features of Newcastle Corporation Tramways,” by 
Councillor R. Mayne, J.P., vice-chairman of the Newcastle 
Corporation Tramways Committee. 

“Tramway Experiences in Brazil,’ by H. -M. Sayers, 
M.1.E.E. 

“Standard Tram Rails: A Comparison of English and 
Foreign Sections,” by Fred Bland, member of the council. - 

On July 17 there will be two papers, as follows: 

“Rail Joints: Their Construction and Maintenance,” by 
R. Humphries, tramways engineer of the Birmingham and 
the Midland Tramways Joint Committee. 

“Town Planning,” by J. A. Brodie, city engineer, Liver- 
pool. 


International Street & Interurban Railway Association 


The date for the next convention of the International 
Street & Interurban Railway Association has been set for 
the week beginning Sept. 6. The technical sessions will be 
held in the National Museum at Budapest. The following is 
the programme in brief: 

Sept. 6, registration. 
committee. 

Sept. 7 at 10 a. m., first technical session. Registration 
office will be open at 9 a. m. for the benefit of those dele- 
gates who have not already registered. In the evening, a 
reception by the municipality at the zoological gardens. 

Sept. 8 at 9.80 a. m., second technical session. In the 
afternoon and evening, trip by train and boat on the Danube 
to Visegrad on invitation extended by the two local tram- 
Way companies in Budapest. 

Sept. 10 at 9.30 a. m., fourth and final technical session. 
At 4 p. m., excursion by automobiles to the mountains in the 
neighborhood of Budapest. 

At the conclusion of the session the choice of two ex- 
cursions is offered to the delegates, one to Tatra, the other 
to Mezcdhegyes. 


8 p. m., reception to delegates by 


New England Street Railway Club 


The annual men’s outing of the New England Street Rail- 
way Club will be held on July 14 and 15. The start will be 
made from Boston for Bangor, Me., from the North Station 
at 10 p. m. on July 13. The boat is scheduled to arrive at 
Bangor at 5.30 a. m. on July 14. At 6.10 a. m. the party will 
leave the Union Station at Bangor in special cars for the 
Conduskeag Canoe Club, where breakfast will be served. 
Between 9 and 11 a. m. the carhouses, substations and city 
lines of the Bangor Railway & Electric Company will be in- 
spected. 

Luncheon will be served at 1 p. m. at the Graham 
Farm, owned and operated by John M. Graham, president 
and general manager of the Bangor Railway & Electric 
Company. Between 2 and 5 p. m. there will be baseball and 


other athletic sports. The return to Bangor will be made at. 


7 p.m. There, at the Colonial Hotel, of which Mr. Graham 
is the proprietor, a banquet will be served at 7.30 p.m. On 
July 15 there will be an excursion to Orono and Oldtown and 
an inspection of the Veazie and Milford stations. The 
return to Boston will be made that afternoon, the boat being 
due to reach Boston at 6 a. m. on July 16. Arrangements 
for transportation can be made through the secretary of the 
club. 

The expense each way will be $4 for fare, with charges 
of $1.50 to $2 additional for a stateroom. 


LEGISLATION AFFECTING ELECTRIC RAILWAYS 


MASSACHUSETTS 


Governor Walsh has signed the bill relative to the amount 
.of bonds, coupon notes and other evidences of indebtedness 
which may be issued by street railways, providing in effect 
that bonds may be issued up to 120 per cent of the out- 
standing capital stock of such companies. 

The House passed without debate the resolve referring 
to the Public Service Commission the question of authoriz- 
ing the consolidation of the street railways at Boston. 
The Senate committee on ways and means has recom- 
mended that the Massachusetts “blue-sky” bill be referred 

to the next General Court. 
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Financial and Corporate 


Stock and Money Markets © 
July 7, 1914. 

To-day was a 200,000-share day on the New York Stock 
Exchange. Early in the day there were evidences of activ- 
ity, but as it proved the bulk of the trading was crowded 
into the last hour. The railroad issues responded quickly 
to the rate decision rumors. During the upward turn sev- 
eral fairly large lots of Pennsylvania were sold at more than 
112. Rates in the money market to-day were: Call, 2% per 
cent; sixty days, 24%@2% per cent; four months, 3@3% 
per cent; six months, 3% @4 per cent. 

The Philadelphia market was strong to-day and advances 
were recorded. Union Traction sold at 42 and Baldwin 
common was bid up to 46%. 

Trading was dull in Chicago to-day, but the tone was 
firm. Bonds held steady. 

In the Boston market to-day lower levels were general. 
The tone was firm. There was considerable buying of 
Boston Elevated. 

In Baltimore the stock transactions to-day totaled 1694 
shares, quite well distributed. The bond sales were $49,000 
par value. 


9 


Quotations of traction and manufacturing securities as 
compared with last week follow: 


: ' July 1 July & 
American Brake Shoe & Foundry (com.).... 88% 8816 
American Brake Shoe & Foundry (pref.).... 134 137% 
American Cities Company (com.)............ *29 *29 
American Citiés;Company. (pref. geeus noo 60 6216 
American Light & Traction Company (com.). 339 339 
American Light & Traction Company (pref.). 109 109 
American Railways Company............... 387 37 
Aurora, Elgin & Chicago Railroad (com.).... 33 
Aurora, Elgin & Chicago Railroad (pref.).... 76% 
Boston: dwlevated) Railway) | 2. 2a tee le) suetensl ete 95% 
Boston Suburban Electric Companies (com.). a 1 
Boston Suburban Electric Companies (pref.). 65 50 
Boston & Worcester Electric Companies (com.) *614 *614 


Boston & Worcester Electric Companies (pref.) 35 37 


Brooklyn Rapid Transit Company........ Pyne si 91% 
Capital Traction Company, Washington LOG 9% 
Shicaro City Railway we ace sashes case else 135 135 
Chicago Elevated Railways (com.). 20 20 
Chicago Hlevated: Railways (pref.). 65 65 
Chicago Railways, pteptg., ctf. 1.. 97 97% 
Chicago Railways, ptcptg., ctf. 2 3444 35% 
Chicago Railways, pteptg., ctf. 3. 5 5 
Chicago Railways, ptcptg., ctf. 4.. 2 2 
Cincinnati Street Railway ........... 101% 101 
Glevelawa!  FRAUWAay oa ix Wey aici ae endeaamaebarel ate luimiore 103% 104 
Cleveland, Southwestern & Columbus Ry. (com.) *4 *4 
Cleveland, Southwestern & Columbus Ry. (pref.) *30 *30 
Columbus Railway & Light Company........ 13 13 
Columbus). Rakwaiyes (Cont: 0 56/5 a2 sen Fae *53 
Columbus Railway (pref.)........ 4 19% 
Denver & Northwestern Railway .. 55 
Detroit) United, Wail wealye kl. « vue siciche sis, orice 9 a 80 
General Electrie Company i)... 6.). 26 ae ends 149% 
Georgia Railway & Electric Company (com.) 120% 121% 
Georgia Railway & Electric Company (pref.) 86% 86% 
Interborough-Metropolitan Company (com.).. 14% 1436 
Interborough-Metropolitan Company (pref.).. 61% 634% 
International Traction Company (com.)...... *30 30 
International Traction Company (pref.)...... *85 81 
Kansas City Railway & Light Company (com.) *22 a20% 
Kansas City Railway & Light Company (pref.) *39 39 
Lake Shore Electric Railway (com.)........ *6 6 
Lake Shore Electric Railway (1st pref.)..... *90 90 
Lake Shore Blectric Railway (2d pref). oa PAe 22 
Damn areteun) Radway icon ete) cieieiwte ile ci ateisres lye Gave POO, 130 
Massachusetts Hlectric Companies (com.).... 11 10% 
Massachusetts HBlectric Companies (pref.).... 56 60 
Milwaukee Electric Ry. & Light Co. (pref.).. *95 95 
Norfolk Railway & Light Comvany.......... *26 24% 
INorth American Company ©..... 2.006. sie oes 72% £3 
Northern Ohio Traction & Light Co. (com.)... 70 70 
Northern Ohio Traction & Light Co. (pref.).. 101 101 P 
Philadelphia Company, Pittsburgh (com.).... 38% 3914 
Philadelphia Company, Pittsburgh (pref.).... 35 35 
Philadelphia Rapid Transit Company......... 15 15% 
Portland Railway, Light & Power Company... *47 44 
Public Service Corporation ................-. 112 ELE 
Third Avenue Railway, New York..........-- 41% 40 
Toledo Traction, Light & Power Co. (com.).. 20 14 
Toledo Traction, Light & Power Co. (pref.).. *70 a70_ 
Twin City Rapid Transit Co., Minn. (com.).. 103 10256 
Union Traction Company of Indiana (com.). 11% 11% 
Union Traction Company of Indiana (1st pref.) *75 70 
Union Traction Company of Indiana (2d pref.) *14 al4 
United Rys. & Hlectric Company (Baltimore) . 2814 oT 
United Rys. Inv. Company (com.)........-.. 11% 11% 
United Rvs. Inv. Company (pref.)........-.. 321% 32 


Virginia Railway & Power Company (com.).. 49 49 


ireinia Railway & Power Company (pref.).. 87% 95 
ee iincton Ry. & Blectric Company (com.). 85% 851% 
Washington Ry. & Electric Company (pref.). 83 83 
West End Street Railway, Boston (com.).... 67 68 34 
West End Street Railwav, Roston (prefs). 85 85 
Westinghouse Elec. & Mfg. Company........ 73 3% 76 
Westinghouse Elec. & Mfg. Co. (1st pref.).... 122 122 


*Last sale. a Asked. 
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ANNUAL REPORTS 


Terre Haute, Indianapolis & Eastern Traction Company 


The statement of income, profit and loss of the Terre 
Haute, Indianapolis & Eastern Traction Company for the 
year ended Dee. 31, 1913, follows: 


Gross earnings from operation...........e.csescecesas $3,112,382 
Operating rex PeniSes wo viayn sie ise enepasata plone tered Reker Tene CR saatore 1,719,908 


oe PaaS ain teh cn ee Pio orl Oo Hot Sad Ss $1, tie 474 
TAKES) 5 Srl oo Ae e rccrsis) ole cole ise a aus ie usaain! oSeaels) Ste Lone sala stra uate 28,049 
Earnings from operation less operating expenses and 

a2) ce ee Ee aS Aa eae Mal ere dea aS acs ert? ae 
8 


Sale of power <. inves. nie eink so aistacte Sone Rereede ote 95,368 
Earnings from all sources less operating expenses and 
CARESS 2 iSeahs E ene iat ss ormie ray heme he ie ees ema ee we ie rare = $1,648,822 
Deductions and rentals: ——_—_——— 
Bond interest: 
4 RR 2 ee cD me WO oY Ryd apeyget SOL ORO OCs he cls Se $325,000 
4 aan © ON eer oa ee OLR se aT Pons ha tes caecncin te 19 159,067 
TY Fis Bilec. Cope. os Ss. b aides eeusin igtere see eserenste net cee elle 75,000 
ToS NS Wis TE) COTS. x tae sere arte n ante ieee eleain ats 123,500 
iL; Gow ER, as GOs geasee «c= aecisyeders ayaher abe OPS ie Store metas eke 37,50 
Toe OER VE COL tere 1,5, steerer Sinaia ten ile eee ene sees 4,67 
f Tee ca © syn aon WE Cl 0, Mee eI ory. RCRA Sa AD chy chet ey coco 15,000 
T. H. & Wc RY COc ti sin. See cunt eheeilo har neers 12,500 
fe CRU on By Elec. Ry. (OCR chs ME SES iy honey Ste 50,000 
TROPA. wretetirs ele earache 58 CEEee ier cus keane hyCeneemer e ae $802,242 
Dives: 
TiTSs Ta pPrererked scr. cre seeusor~ Cave eather elena tates $54,496 
‘ ier & OW... Preferred ince c% 5 epee Reena lee ees toons se ‘ 9,000 
TS ING. s Wi), [PT CLETLEG sacle a inis.ccetetataia eo ehalaiedeeeren Steno teacl elters 22,500 
EVGA SUD preterred ys s.ssie one's cape tes s\s sseekebems be ieee avese aoe 10,000 
SD Fined rec 3a, COMMMOM Src; ola. suckteas ankaysrste caeaces ees tartare ue 100,000 
TT, ELS SW. “COMMON. 2s <5 sessed the wisrel eshersie sPetste sy eueietete 9,500 
LCSD; COMMON. Ae see hotspots eto eae pe eee toaiaiee 4,000 
MAG) 21 OP Ret Ee eS es Ph NE FS edit a eam dh Ry eater $209,496 
interest. "on. Notes: ana, s Samus Obie ciepaeaeitinle ele nme eae $23,932 
Office maintenance—leased lines...................- 3,000 
$1,038,670 
Sig 6) kb nen he TRIER Bes race) 75)-.5 HOMO sc Uaioe ees A Se $610,152 
POLTUGET BE UTI: prare 6's to pape as le Gededenery -<usne oaliareterauehe espe te rere saree 114,873 
BB alae! fe. «eee eis eye lela Jo's ove ad Reais veins. ote lei uaa musics a tae «eee $495,279 
Teel & BA prererred. Gividends.. < ¢suescseateaiasce eee 455,000 
BSALATICE! by ois se'e\ sie tiie spt! siey o's si Mee re enayeats ee eiep prea Ieaieiehaee ee ceiette $40,279 


The operating expenses of the railway, light and power 
departments for the year 1913 were 55.26 per cent of the 
gross earnings. The taxes increased $25,003, making the 
total taxes 4.11 per cent of the gross earnings. The total 
operating expenses including taxes were 59.37 per cent of 
the gross earnings. An amount equal to 18 per cent of the 
gross earnings was applied to the maintenance of the owned 
and leased properties during the year 1913. 

The expense on account of the floods during the last week 
of March, 1913, which partially destroyed a number of 
bridges and damaged the West Tenth Street power station, 
amounted to $102,566. In addition to this there was an esti- 
mated loss in revenue of $60,000. The loss in revenue to 
the Terre Haute, Indianapolis & Eastern Traction Company 
on account of the strike in the latter part of October was 
estimated at $25,000, in addition to $27,654 expense, or a 
total of $52,657. 

During the year 1913 there was expended and charged to 
capital account for construction and added property the 
sum of $206,030. Of this sum $177,532 was expended on 
leased lines and $28,498 on owned lines. These expenditures 
cover construction work on the Terre Haute property, 
meters, transformers and lighting line extensions, additions 
to buildings and equipment, electric shovel, ete. Two new 
bridges were built on the Northwestern Division. A new 
300-kw 600-volt d.c., General Electric Company unit was 
installed in the Maywood substation on the Martinsville 
division, and the high tension lines and substations on this 
division changed from 13,200 volts to 33,000 volts. The 
Y. M. C. A. building and ground at Crawfordsville were 
purchased at.a cost of $18,000 and the building will be re- 
modeled and used as a terminal station for the Crawfords- 
ville division and the Lebanon-Crawfordsville branch of the 
Northwestern Division. During the year the work of in- 
stalling block signals progressed, and 33 additional miles 
of road were equipped at a cost of approximately $1,500 per 
mile. 

During 1913 the company invested in sinking funds of 
the various underlying companies the sum of $128,148. On 
Dec. 31, 1918, the par value of bonds held for sinking funds 
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was shown to be $334,668. The full amount of dividend of 
5 per cent was paid for 1913 on $9,100,000 of preferred 
stock of the Terre Haute, Indianapolis & Eastern Traction 
Company, making a total payment of $455,000. On April 1, 
1914, it was decided that it would be inadvisable to pay the 
first 1914 quarterly dividend on account of the extraordinary 
losses and expenditures due to the flood and strike of 1913. 
The dividend was therefore deferred until these amounts 
should have been recovered from earnings. 


Scranton & Wilkes-Barre Traction Corporation 


The consolidated statement of income, profit and loss of 
the Scranton & Wilkes-Barre Traction Corporation, Scran- 
ton, Pa., and-its subsidiary, the Lackawanna & Wyoming 
Valley Railroad, for the five months ended Dec. 31, 1913, 
follows: 


Operating» reverie fs 2. sowie Meee einige er ckee ee een $279,671 
Operating, expenses. o5 ¢ enviable Sen eeeine een ee 145,692 
Net earnings: 5 indies mes oe ee ee Oe eee “$133,979 
Other income: 
Six months’ interest on $888,000 Lackawanna & Wyo- 

ming Valley Rapid Transit Company bonds paid 

Aug... A, W903. iis tise etie a cuemetenen elt hte ehatene cite las cies nae $22,200 
Interest. on: depositssse. Galeries ae oe oe ee aoe 2,258 

Totals-.02 84:6 Ueda sive eee eeinint Ril ake aie ae eee $24,458 

Total income: saccens elite eis sessed terete la lccaks tohasapieko terete Chee $158,437 
Income charges: 

AXOS.! 2. c59 ww) belie Me teeckh Srarsdg A tetmnOL ates utd leuahe Clas ote Cecaie et ometetee $455 
Hire ‘of equipment. c.ncies omsves eee eae Cee c titans reine 3,285 
Miscellaneous *remtsaicn tarceeiars ern cet pein o) pereeeiitetene ioe 535 
Interest on No. 6 Branch frie & Wyoming Valley Rail- 

LOGE © SP sie bres Solel ts aoe. Ses pyeteush ore eo siemeee euch Oc, Vea Ree een 1,000 
Thiers on $888,000 Lackawanna & ene Valley 
Rapid Transit Company bonds (paid Aug. 1, 1913). 22,200 
Five months’ accrued interest on $2,112,000 first re- 
funding 5 per cent gold bonds and $888, 000 Lacka- 
wanna & Wyoming Valley, Rapid eatery conepey 
collateral trust bonds (payable Feb. LO) eao or oo 62,500 
Total. .igshb qs of ecie coke Qaely A erasers inure oe eee Re $89,975 
Net iinGome jcc ers eiece ore oes teichines te tones he of doteedebonete det areas remeron $68,462 
Other profit and loss credits: : 
Profit and loss surplus, Lackawanna & Wyoming Val- 
ley Railroad for July, 1913..........-...-.+++%-s> $9,207 
Profit and loss surplus, Lackawanna & Wyoming Val- 
ley Railroad, astofrIune 30} Ole 2. ct eee eee 15,392 
Totals? 1 eesoe ae el oe hdmi See aero ete eae $24,599 
Total credits: 22> caitseissiers psksinueicies seeaae tee Rimi re is orem $93,061 
Profit and loss charges: 
Dividend No. 1 on Scranton & Wilkes-Barre Traction 

Corporation’ preferred stocky. <.00).... = sissies elnia er oiet eae $14,167 
Organization expenses (written off)................% 4,69 

otal! GEIS s tant ioie = eee esters Sy tama eee o $18,859 

Profit and loss surplus, Dec. 31, 1913.......... seeeeeee $74,202 


The gross earnings of the Lackawanna & Wyoming Val- 
ley Railroad for the calendar year 1913 showed an increase 
of $43,059, or 7.09 per cent, while the net earnings in- 
creased $35,522, or 12.84 per cent; the revenue from the 
transportation of passengers $32,731, or 6.32 per cent; 
freight revenue $7,090, or 10.04 per cent, and express rev- 
enue $1,416, or 19.89 per cent. The operating expenses 
showed an apparent increase of $7,537, but on account of 
the discontinuance on Sept. 30, 1912, of the practice of 
charging to maintenance of way and structures $1,000 
monthly to cover expenditures for support of service, this 
increase was really $9,000 more, or $16,537. Maintenance 
of way and structures increased $21,160, the major portion 
of which was on account of replacement of ties and tracks. 
Maintenance of equipment decreased $2,784, which was 
generally distributed through the various items. Traffic 
expenses showed a small decrease, although a slightly 
larger amount was expended in advertising. Under trans- 
portation expenses the item of purchased power decreased 
$2,636. This was a reduction of 528,661 kw-hr. in the 
quantity purchased and a reduction in current consumption 
per car mile of 0.36 kw-hr. The expenses for operation of 
trains increased $2,600, there being an increase of nearly 
45,000 car miles, more than half of which was made by 
passenger cars. Passenger train mileage increased only 
20 miles for the year. The cost of operation per car mile 
showed a slight decrease. During the year 96,292 sched- 
ule trains were operated, of which 131, or 0.86 per cent, 
were delayed by trouble with their equipment. The gen- 
eral expenses decreased about $1,600, due partly to a lower © 
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rate for fire insurance and partly to changes in organiza- 
tion. 

The report of the company contains a comparative tab- 
ulation of earnings and expenditures for the years from 
1909 to 1913 inclusive, as well as a detailed schedule show- 
ing the analysis of operating expenses for 1912 and 1913. 
The percentage of operating expenses to gross earnings 
was 51.99 in 1918 as compared to 54.45 in 1912, and the 
percentage of operating expenses less depreciation to 
gross earnings was 47.97 in 1913 as compared to 50.13 in 
1912. The number of revenue passengers carried in 1913 
was 4,197,097; in 1912, 3,994,044; free passengers in 1913, 
186,205; in 1912, 176,180; passenger earnings per mile of 
road in 1913, $24,349; in 1912, $22,908; passenger earnings 
per car mile in 1918, 35.69 cents; in 1912, 34.16 cents; total 
mileage of cars and locomotives in 1913, 1,836,224; in 1912, 
1,791,599; operating expenses per car and locomotive mile, 
in 1918, 18.42 cents; in 1912, 18.46 cents. 


Chicago Elevated Railway’s Note Issue 


The National City Bank of New York and the Illinois 
Trust & Savings Bank of Chicago are offering for sale at 
98 and interest to yield 6.07 per cent $14,000,000 of Chicago 
Elevated Railway’s two-year 5 per cent secured gold notes, 
dated July 1, 1914. These notes are issued by the Chicago 
Elevated Railways Collateral Trust, a voluntary association 
under Massachusetts laws controlling through stock owner- 
ship all of the elevated railways in Chicago. The notes will 
be redeemable as a whole on the option of the company on 
any interest date, Jan. 1 or July 1, on thirty days’ notice at 
par and interest. The notes are specifically secured by a 
pledge under an indenture dated July 1, 1914, in favor of 
the Illinois Trust & Savings Bank as trustee of the follow- 
ing collateral: Northwestern Elevated Railroad, preferred 
stock, $4,943,300; Northwestern Elevated Railroad, common 
stock, $4,946,400; Metropolitan West Side Elevated Railway 
preferred stock, $8,706,300; Metropolitan West Side Ele- 
vated Railway common stock, $7,462,600, and South Side 
Elevated Railroad stock, $10,193,100, or a total of $36,- 
251,700. These pledged securities, which represent an aver- 
age of 99.88 per cent of the amounts outstanding, have been 
acquired by the Chicago Elevated Railway at an actual cash 
cost of $21,322,875. 

Upon the basis of the valuation report on the elevated 
railways made by Prof. George F. Swain, Harvard Univer- 
sity, in 1912, the management of the railways estimate the 
valuation of the properties represented by the above stock 
collateral as $84,386,294. On these properties there are 
outstanding $40,470,000 of underlying bonds, indicating that 
the equity pledged as collateral for these notes amounts to 
$43,916,294, or more than three times the total issue. 

In connection with the present financing of these notes 
the Chicago Elevated Railways is to sell $7,000,000 of ten- 
year 6 per cent debentures at par. These debentures will be 
a general obligation of the company as junior, as to the 
pledged collateral, to the note issue. Inasmuch as an addi- 
tional $16,000,000 was obtained from the sale of the shares 
of the Chicago Elevated Railways, its investment junior to 
these notes will amount to $23,000,000. The purchase of 
$12,500,000 of new first mortgage 5 per cent bonds of the 
Northwestern Elevated Railroad is to care for the balance 
of $30,000,000 of notes maturing July 1, 1914. 


Brooklyn Rapid Transit Bond Conversion 


The time for the conversion of the outstanding first re- 
funding mortgage 4 per cent gold coupon bonds of the 
Brooklyn (N. Y.) Rapid Transit Company into stock expired 
on July 1. The company reports that on July 2 $5,220,000 
par value of the bonds remainded outstanding unconverted. 
The company had issued and outstanding in all $28,901,000 
of the bonds. Up to Jan. 1, 1918, only one $1,000 bond 
had been converted. Thus in the period from Jan. 1, 1913, 
to June 1, 1914, $23,780,000 of the bonds were converted. As 
the stock is now on a 6 per cent basis the company will be 
called upon for the payment of the 2 per cent difference 
between the stock and the bonds on the amount of bonds 
converted, such payment totaling an additional $475,000, 
but reducing the fixed interest charge by $951,200. In short 
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an annual fixed interest charge of $951,200 has been con- 
verted into a contingent dividend charge of $1,426,800. The 
conversion of the bonds brings the total amount of stock 
outstanding up to approximately $68,780,000. 

On the whole it would seem that as many of the bonds 
were converted as could be expected. Undoubtedly a good- 
ly number of the bonds was held by ultra-conservative in- 
vestors to whom the present additional return to be secured 
and the prospects for a still greater return through con- 
version did not appeal. There must also be taken into 
consideration in this. connection the bonds held by institu- 
tions which are precluded by law from holding stock, and 
then there are the bonds undoubtedly pledged as security 
for loans without the privilege of substitution of collateral. 
The bonds are now quoted at 8314 while the stock is at 9144. 
At these prices the bonds net 4.79 per cent and the stock 
6.55 per cent. 


Boston (Mass.) Elevated Railway.—Judge Dodge in the 
United States District Court at Boston has dismissed the 
bill brought by Amy Curtis, a stockholder of the West 
End Street Railway, to prevent the consolidation of that 
company with the Boston Elevated Railway under the act 
of 1911. Judge Dodge ruled that the act protects non- 
assenting stockholders by securing to them the right to a 
valuation of their shares by a jury if they desire and to 
payment of the ascertained value in money. He held the 
constitutional objections cited in the bill cannot be main- 
tained. 


Cleveland (Ohio) Railway.—The report of operation of 
the Cleveland Railway for May shows a surplus of $26,106, 
which, added to the interest fund of $369,835, increases the 
amount to $395,941. The allowance for operation through 
the summer months is 6 cents per car mile, however, and 
after June this is expected to reduce the interest fund ma- 
terially. 

Corpus Christi Street & Interurban Railway, Corpus 
Christi, Tex.—The negotiations for the consolidation of the 
Corpus Christi Ice & Electric Company, the People’s Light 
Company and the Corpus Christi Street & Interurban Rail- 
way, begun more than a year ago, are reported to have 
been-completed by Newburger, Henderson & Loeb, Phila- 
delphia, Pa. These negotiations were referred to briefly 
in the ELECTRIC RAILWAY JOURNAL of Feb. 8, 1913. 


Eastern Power & Light Corporation, New York, N. Y.— 
Lewis A. Riley, president of the Lehigh & Hudson River 
Railway, has been elected a director of the Eastern Power 
& Light Corporation. 

Eastern Texas Electric Company, Beaumont, Tex.—Stone 
& Webster, Boston, Mass., are offering for sale at 95 and 
interest to yield 5.85 per cent, $200,00C of first mortgage 
collateral trust 5 per cent gold bonds of the Eastern Texas 
Electric Company, dated Nov. 1, 1912, and due Nov. 1, 1942. 
These bonds are of coupon issue in denominations of $1,000 
and $500, with privilege of registration as to principal only, 
or fully registered without coupons in denominations of 
$5,000 or any multiple thereof. They are callable as a 
whole or in part for the sinking fund, at 105 and interest 
on any interest date. The sinking fund is made up of a 
payment of 1 per cent per annum of the bonds outstand- 
ing, the first payment being dated Nov. 1, 1917. The pro- 
ceeds of the sale of these bonds will provide funds for the 
following purposes: Purchase of $100,000 of Beaumont Trac- 
tion Company first mortgage 5’s, which will give the Eastern 
Texas Electric Company $300,000 face value, or 50 per 
cent of the issue; the retirements of the present floating 
indebtedness of the Eastern Texas Electric Company 
amounting to $75,000, and certain additions and improve- 
ments to the properties of the subsidiary companies. In 
calling attention to this offer Stone & Webster emphasize 
the fact that the outstanding bonded debt, including the 
bonds now offered, amounts to less than 2% times the gross 
earnings and that the net earnings at the present time 
amount to over 3% times the bond interest charges. The 
bonds are followed by $500,000 of 6 per cent notes, $1,400;- 
000 of preferred stock, paying dividends at the rate of 6 
per cent, and $1,400,000 of common stock. The equity back 
of the bonds, as represented by present market prices of 
the junior securities, amounts to about $2,500,000. The 
Eastern Texas Electric Company controls besides the entire 
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lighting and power business in Beaumont and Port Arthur, 
‘Tex., the Jefferson County Traction Company, operating an 
interurban railway 20 miles in length between Beaumont 
and Port Arthur. 


Empire United Railways, Inc., Syracuse, N. Y.—An issue 
of $295,000 of 5 per cent first and refunding mortgage 
bonds of the Empire United Railways, Inc., under a $20,- 
000,000 indenture to the Equitable Trust Company, New 
York, has been authorized by the Public Service Commis- 
sion of the Second District of New York. The bonds are 
to be sold at not less than 85 to net $250,750. 


Federal Light & Traction Company, New York, N. Y.— 
Of funds recently secured by the sale of 6 per cent notes, the 
Federal Light & Traction Company will devote $415,000 to 
extensions and betterments to plants of its various subsid- 
iaries. At Trinidad, $110,000 will be used; around Tucson, 
$170,000 will be spent, of which $100,000 goes for power- 
house extensions, $40,000 for traction company improve- 
ments, $10,000 for gas extensions and $20,000 to extend the 
high-tension transmission service. A new street-lighting 
contract at Albuquerque calls for $15,000, while the $100,000 
remaining of the amount appropriated for betterments will 
be spent upon track improvements for the Springfield Trac- 
tion Company. 


Interborough Rapid Transit Company, New York, N. Y.— 
Harris, Forbes & Company, Lee, Higginson & Company and 
Kissel, Kinnicut & Company, as syndicate managers, an- 
nounced on July 7 that they had completed the sale of $20,- 
000,000 of Interborough Rapid Transit Company bonds re- 
cently purchased from J. P. Morgan & Company. This lot 
makes. a total of $50,000,000 of bonds sold by the syndicate 
in the past few months. The last $20,000,000 was placed 
at 99 and interest, an advance of one-half of 1 per cent over 
the offering price of the first $30,000,000. 


Hudson & Manhattan Railroad, New York, N. Y.—The 
Hudson & Manhattan Railroad has applied to the Public 
Service Commission for the First District of New York for 
permission to issue $202,500 in bonds. The bonds are to be 
issued under the company’s first lien and refunding mort- 
gage for $65,000,000, to the Central Trust Company, ap- 
proved by the commission in July, 1913, at which time an 
issue of $37,035,000 was authorized. The mortgage pro- 
vided that the company, with the approval of the commis- 
sion, might from time to time issue additional bonds to re- 
imburse itself for expenditures made for additions and bet- 
terments. The present application states that the company, 
since the date of the mortgage, has expended for such pur- 
poses $202,579, and now desires to issue bonds for $202,500 
for reimbursement. 

Jacksonville Railway & Light Company, Jacksonville, Il. 
—The Jacksonville Street Railway was incorporated re- 
cently to take over the present railway property in Jack- 
sonville operated by the Jacksonville Railway & Light 
Company, provided that a new franchise is obtained in 
the city. 

Lake Erie, Bowling Green & Napoleon Railway, Bowling 
Green, Ohio.—C. G. Taylor, receiver of the Lake Erie, Bowl- 
ing Green & Napoleon Railway, has reported to Judge 
Killits. Mr. Taylor became receiver by appointment from 
Judge Killits ten months ago, in charge of the interurban 
lines east and west out of Bowling Green and the lighting 
and the heating plant of Bowling Green. Judge Killits is 
quoted as follows: “This company has been in the hands of 
receivers for more than three years and has been a losing 
proposition. Mr. Taylor’s management of the road began 
in July, 1913. His first ten months of operation show a 
net surplus revenue above all expenses and deductions, ex- 
cept interest on bonds, of more than $6,000. In addition to 
this the physical condition of the company’s plant, equip- 
ment and tracks has been greatly improved.” 

Mesaba Railway, Virginia, Minn.—The Mesaba Railway 
has been reincorporated under the laws of Massachusetts 
with $3,750,000 of authorized stock to succeed the Minnesota 
corporation of the same name. The stock will consist of 
12,500 shares of 7 per cent preferred stock and 25,000 shares 
of common stock. .Of the stock, 15,757 shares of preferred 
and 6850 shares of common are to be issued in exchange for 
the outstanding $1.100,000 of stock of the Minnesota cor- 
poration and $99,168 cash. 
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Pacific Gas & Electric Company, San Francisco, Cal.— 
The Pacific Gas & Electric Company has applied to the 
Railroad Commission of California for authority to issue 
$12,500,000 of first preferred stock and $5,000,000 of its 
general and refunding bonds. The company proposes to sell 
the stock at $82.50 per share. The company asks for au- 
thority to sell the bonds at a future date at a price to be 
determined later. The company has taken steps to amend 
its articles of incorporation so as to provide for the issue . 
of first preferred stock. The company desires also to be 
granted authority by the commission to convert its present 
issue of $10,000,000 of preferred stock into first preferred 
stock after July 1, 1916, at the rate of 1.025 shares of first 
preferred stock for each share of the present preferred 
stock. The new first preferred stock which the company 
proposes to issue will be 6 per cent cumulative. 


San Diego (Cal.) Electric Railway.—Authority to create 
a bonded indebtedness of $10,000,000 has been asked of the 
Railroad Commission of California by the San Diego Elec- 
tric Railway. Of this amount the company desires per- 
mission to issue immediately and to sell, at a price not less 
than 90, bonds in the sum of $4,484,000. From the proceeds 
of this sale the company intends to use $1,805,555 to retire 
its outstanding indebtedness, which is $1,625,000. It also 
intends to sell, at not less than 90, $2,677,557 to pay in- 
debtedness on a promissory note of $574,406; to return to in- 
come $302,438, which amount has been spent on betterments 
properly chargeable to capital, and to pay for contemplated 
construction the sum of $1,532,957. Out of the company’s 
original bond issue of $5,000,000 of 1908 it states that 
$1,625,000 is its total outstanding indebtedness. The com- 
pany also contemplates absorbing the Point Loma Railroad 
and the San Diego Coronado Ferry Company. 


San Francisco-Oakland Terminal Railways, Oakland, Cal. 
—The Railroad Commission of California has rendered a 
preliminary order in the applications of the San Francisco- 
Oakland Terminal Railways for permission to issue addi- 
tional bonds and notes. The applications now pending be- 
fore the commission ask authority to issue $1,000,000 of 
general lien bonds to be pledged together with other col- 
lateral already pledged as security for an issue of outstand- 
ing notes, $500,000 of notes additional upon the collateral 
so pledged and $10,000,000 of first and refunding bonds. In 
rendering a preliminary order on these applications, the 
commission did so upon the representation that certain 
pressing obligations must be met by the company and be- 
cause the physical valuation of properties now being made 
by the commission may not be completed before another 
sixty days. The obligations which the company desires to 
meet immediately include a preliminary payment of $60,000 
on a new ferry boat to be used in carrying passengers from 
Oakland to the exposition grounds in San Francisco during 
1915, and an initial payment of $100,000 on new cars for 
Oakland. The preliminary order of the commission permits 
the San Francisco-Oakland Terminal Railways, to issue its 
promissory notes for a period not to exceed one year in a 
sum not to exceed $650,000. The company is also authorized 
to issue $1,000,000 of its general lien bonds as collateral 
security for this issue of notes. — 


Shreveport (La.) Railways.—The Hibernia Bank & Trust 
Company, New Orleans, La., is offering at a price to yield 
5.15 per cent, $800,000 of first mortgage 5 per cent serial 
gold bonds of the Shreveport Railways, dated July 1, 1914, 
and maturing $590,000 serially between 1918 to 1944. The 
bonds are all redeemable at 103 and interest on or after July 
1, 1918. They are in the denominations of $100, $500 and 
$1,000. The Shreveport Railways is the successor to the 
Shreveport Traction Company, which in turn succeeded the 
Shreveport Belt Railway, and the Shreveport City Railway, 
chartered in 1870, and purchased the Highland Park Trac- - 
tion Company and the Shreveport Suburban Railway. The 
Shreveport Railways owns and operates the entire street 
railway system in Shreveport, consisting of 30 miles of 
track, over which nineteen single truck and nineteen double 
truck cars are operated. The deed of trust securing the 
present issue of bonds provides that no additional bonds can 
be issued unless the company earns at least three times its 
interest charges on all outstanding bonds, and then the addi- 
tional bonds can be issued only for 80 per cent of the cash 
cost of extensions, etc. Tig: 
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Twin City Rapid Transit Company, Minneapolis, Minn.— 
The New York Stock Exchange has authorized to be listed 
the $1,900,000 of additional common stock of the Twin City 
Rapid Transit Company recently offered to stockholders at 
par on notice of payment in full, making the total amount 
authorized to be listed $22,000,000. 

Wisconsin-Minnesota Light & Power Company, La Crosse, 
Wis.—The Wisconsin-Minnesota Light & Power Company, 
the successor to the La Crosse Gas & Electric Company, as 
referred to in the ELEcTRIC RAILWAY JOURNAL of June 27, 
page 1475, is organized as follows: Joseph H. Brewer, 
president; W. B. Parsons and A. E. Peirce, vice-presidents; 
Blaine Gavett, secretary; C. A. Boalt, treasurer; W. J. Rip- 
ley, assistant secretary and treasurer; Messrs. Brewer, Par- 
sons, Peirce, Gavett, Boalt, Charles B. Kelsey, A. W. 


- Higgins, John H. Blodgett, Joseph S. Hart, George G. Whit- 


worth and Charles McPherson, directors. 


Dividends Declared 


Cincinnati, Newport & Covington Light & Traction Com- 
pany, Covington, Ky., quarterly, 1% per cent, preferred; 
quarterly, 144 per cent, common. 

Commonwealth Power, Railway & Light Company, Grand 
Rapids, Mich., quarterly, 1%2 per cent, preferred; quarterly, 
1 per cent, common. 

Dayton & Troy Electric Company, Dayton, Ohio, quarterly, 
1% per cent, preferred; 1% per cent, common. 

Georgia Light, Power & Railways, Macon, Ga., quarterly, 
1% per cent, preferred. 

Green & Coates Streets Passenger Railway, Philadelphia, 
Pa., quarterly, $1.50. 

Jacksonville (Fla.) Traction Company, quarterly, 1% 
per cent, preferred; quarterly, 134 per cent, common. 

Metropolitan West Side Elevated Railway, Chicago, IIL, 
quarterly, 14 per cent, preferred. 

Ottumwa Railway & Light Company, Ottumwa, Ia., quar- 
terly, 1% per cent, preferred. 

Scioto Valley Traction Company, Columbus, Ohio, quar- 
terly, 1% per cent, first preferred and preferred. 

South Side Elevated Railroad, Chicago, Ill., quarterly, 14% 
per cent. 

Thirteenth & Fifteenth Streets Passenger Railway, Phila- 
delphia, Pa., $6. 


ELECTRIC RAILWAY MONTHLY EARNINGS 


AURORA, ELGIN & CHICAGO RAILWAY, WHEATON, ILL. 
Fixed Net 


Gross Operating Net 
Period Earnings Expenses HBarnings Charges Surplus 
im., May, 14 $181,058 *$125,445 6,614 $35,566 $21,048 
alee — "13 168,721 *105,380 3,34 23,227 30,114 
al a ee 714 1,851,020 *1,195,452 655,568 378,609 276,959 
aie Wr 13 1,770,936 *1,061,547 709,390 355,288 354,102 


CLEVELAND, SOUTHWESTERN & COLUMBUS RAILWAY, 
: CLEVELAND, OHIO 


im., May, ’14 $112,894 $65,807 $47,088 $32,628 $14,460 
1s na arg 108,625 62,528 46,096 31,590 14,506 
Bre e 14 486,820 305,299), 18521 160,071 20,750 
Dae M3 13 463,559 293,572 169,985 155,804 14,181 


INTERBOROUGH RAPID TRANSIT COMPANY, NEW YORK, 
No’ ' 

14 8,014,661 $1,117,955 $1,896,706 $1,086,410 $810,296 

1 


1im., May, 

1" oo i 2,914,836 1,161,674 1,752,662 1,105,358 647,304 
pba e° nS 714 16,326,195 6,334,073 9,992,122 6,719,548 3,272,574 
SLES ae 713 15,943,213 6,499,085 9,444,128 6,617,155 2,826,973 
JOPLIN & PITTSBURG er COMPANY, KANSAS CITY, 

im., May, ’14 48,829 #*$31,565 $17,264 $12,542 $4,722 

Ae a ful piece *29,018 20,448 12,542 7,906 
zie bie 14 583,833 *360,191 223,642 150,500 93,142 
mies t AB} 557,467 *326,095 231,372 150,881 80,491 

NEW YORK (N. Y.) RAILWAYS 

Im., May, 714 $1,233,505 $765,800 $467,705 $346,002 $121,703 

i* av "13 eters 755,132 508,130 453,810 131,395 
Laie fe 714 13,039,690. 8,052,875 4,986,815 4,054,667 932,149 


8,025,948 5,264,084 4,142,974 1,121,110 


ihe o "13 13,289,032 

NORTHERN OHIO Bee ae LIGHT COMPANY, AKRON, 
tim a Mays) els 323,037 $191,808 $131,228 $65,494 $65,734 
1" red 713 ¥379'993 167,697 112,295 58,13 4,164 
Die #3 14 1,403,921 860,110 543,810 325,841 217,969 
5 uf "13 «1,205,720 750,108 455,617 284,501 171,116 


TWIN CITY RAPID geese RO ie tate MINNEAPOLIS, 
NN. 


, 14 $806,614 $391,143 $415,471. $232,834 $182,637 
jim» MOY, 113 *aaniss 356/946 "885.207 239/448 "145,759 
5 44 3,727,219 1,994,125 1,733,044 1,133,253 599,761 
Bai ee 74g 503,709 


3,476,037 1,802,983 1,673,053 1,169,344 


*Includes taxes. 
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Traffic and Transportation 


Chicago Electric Railways as Freight Carriers 


The Chicago Municipal Markets Commission, appointed by 
the Mayor of Chicago, as noted in the ELEcTRIC RAILWAY 
JOURNAL of April 4, page 797, to investigate market condi- 
tions in that city, has presented its preliminary report to 
the Aldermen and the Mayor. The document contains more 
than fifty pages and is of particular interest on account of 
the extended reference which it contains to electric rail- 
ways as factors in controlling market conditions. 

Under “Electric Street Railways as Freight Carriers” 
the commission says that trolley freight service with its 
cheap rates and practically house to house collection of 
farm products should be of enduring interest to the city 
consumer and to the producer. The urban and interurban 
railways should be operated for the benefit of the com- 
munity in shortening the route between the producer of 
farm products and the consumer. Seven interurban electric 
railways enter Chicago or are connected with its surface or 
elevated lines, but only one, the Aurora, Elgin & Chicago 
Railway, has access to the loop district. The Aurora, 
Elgin & Chicago Railway handles considerable freight to 
and from the track connections with steam railroads, and 
brings into Chicago three carloads of milk daily to its 
freight terminus at Laramie Avenue, on the Metropolitan 
Elevated Railway. During 1913, 615 cans of milk and 
cream were brought into Chicago daily. The charge for 
this service is 15 cents per can between any two points on 
the company’s line. The Chicago & Milwaukce Electric 
Railroad runs four express trains each day for the United 
States Express Company. A large portion of this com- 
pany’s express business consists of milk deliveries to Ev- 
anston and Milwaukee. These deliveries average about 300 
cans each day. The bulk freight and merchandise traffic 
includes crushed stone, gravel and coal and averages ap- 
proximately 150,000 tons annually, not including the freight 
hauled for company use. Freight traffic, however, is lim- 
ited, owing to the restrictions in the company’s franchises. 

Speaking of the service on the other electric railways 
which enter Chicago and of the possibility of extending the 
service the report says: 

“The Chicago & Interurban Traction Company, formerly 
known as the Chicago & Southern Traction Company, has 
its Chicago terminal at Sixty-third and Halsted Streets. 
The station is a joint one with the Englewood branch of the 
South Side Elevated Railroad. Direct connections are made 
at this point with the South Side Elevated Railroad and the 
Chicago City Railway for all parts of the city. This com- 
pany operates its cars over the lines of the Chicago City 
Railway from the city limits of Chicago to Sixty-third 
Street. At the present time freight traffic is comparatively 
light owing to the fact that the company has not put its 
downtown freight terminal in service. As soon as this can 
be done, it is expected that the freight traffic will become 
very heavy owing to the quick delivery which can be made 
to the territory served by the Chicago & Interurban Trac- 
tion Company’s lines. 

“By means of a traffic agreement with the Chicago & 
Eastern Illinois Railroad and the Chicago, Rock Island & 
Pacific Railroad, the Illinois Traction System makes ship- 
ments and deliveries from its lines to Chicago. A general 
agent’s office is maintained in Chicago, and considerable 
freight for this 625-mile electric railroad system originates 
in this city. At the present time less than carload ship- 
ments average 20,000 lb. daily with the addition of isolated 
carload shipments, which include live stock, grain and fruit. 
The two steam roads connect with the Illinois Traction 
System at Glover and Peoria, Ill. At the former point cars 
may be interchanged, but at Peoria interchanged freight is 
handled to the electric line by teams. The important fea- 
ture of this service to Chicago is the large number of 
flourishing Illinois cities touched and the fact that one- 
day delivery is made to all points on the electric line except 
St. Louis, and the completion of the Chicago, Ottawa & 
Peoria division of the Illinois Traction System in Joliet has 
given it an electric connection with Chicago. 

“Among the electric roads in Michigan whose traffic is 
increased by boat line service to Chicago is the Grand Rap- 
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ids, Grand Haven & Muskegon Railway. By advertising 
the fact that Chicago can be reached by way of the Good- 
rich boat line from Grand Haven a large amount of freight 
business has been developed. Freight traffic to Chicago in- 
cludes all classes and averages approximately 100 tons 
daily in each direction. 

“The Benton Harbor-St. Joe Railway & Light Company 
taps the rich Michigan fruit belt, and during the height of 
the fruit season thousands of bushels of fruit are delivered 
to the Graham & Morton boat line at Benton Harbor, from 
where it is shipped to Chicago and the territory lying to the 
west. 

“The Chicago & Joliet Electric Railway operates through 
a territory having a population of more than 675,000 peo- 
ple outside of Chicago. No freight is carried in and out of 
Chicago on account of the distance of the company’s ter- 
minal from the city’s business district. Small quantities of 
bulk freight and express are handled from Joliet to points 
along the company’s line. 

“Although the Chicago, South Bend & Northern Indiana 
Railway has no lines into Chicago, its passenger and freight 
traffic is largely affected by its proximity to the city. The 
existing congested conditions at all steam road terminals 
seriously delay freight transfers from points east to points 
west of Chicago, necessitating at least two days to make 
the interchange of freight and get trains en route for the 
Northwest territory. The South Bend line has been able 
to take advantage of this delay by making a traffic arrange- 
ment with the various boat lines operating out of Michigan 
City, Ind., and Benton Harbor, Mich., to Chicago. Two 
loads of less than carload merchandise are delivered and 
received daily from boat lines at Benton Harbor. This boat 
line service makes it possible to save one day over steam 
road service to points west of Chicago. The boats deliver 
to trucks at Chicago. During the summer season from one 
to three cars of freight are delivered to boats at Benton 
Harbor daily. 

“Tt is estimated that, if the electric interurban lines are 
allowed direct access to the Chicago market, the cost for 
rapid, efficient service will be less than the cost of the 
present inferior service, due to the great cost of teaming 
and the delays at the railroad freight stations. The elec- 
tric interurban railroad is better adapted for handling this 
elass of foodstuffs because it operates more trains and 
makes stops convenient to the producer, as well as in- 
tensively developing this feature of its service. The steam 
roads. have now more business in Chicago than they can 
handle with dispatch. The interurban electric railroad, with 
an eye to greater financial returns, will foster and promote 
its freight handling privilege to the utmost. 

“All the interurban lines having termini in and near Chi- 
eago have facilities for bringing produce and garden truck 
to the people of Chicago more conveniently and rapidly 
than the steam roads. The city, therefore, should make 
arrangements under which interurban electric railways 
coming into the city limits will be permitted to carry ex- 
press packages and farm products into and from Chicago 
over the lines of the existing street railway companies. 

“A eareful study of future relations of the steam rail- 
road and the interurban electric railway indicates very 
strongly that the latter will largely handle a purely local 
freight and express business. It is urged that if the haul- 
ing of freight is limited to the night time, when the pas- 
senger trains are nearly all off the line, that this night 
operation of the freight traffic would not only assist in 
raising the sag in the powerhouse load curve, but would in- 
crease the gross business without adding materially to the 
fixed charges.” 

The report also refers to the handling of baggage and 
freight by electric railways in Massachusetts and to the 
service by the electric railways at Los Angeles, Cleveland 
and Philadelphia. A summary of recommendations of the 
committee contains the following paragraph in regard to 
the electric railways: 

“In order to give the producer direct access to the mar- 
kets of the city and to furnish the Chicago consumer with 
fresher and a more varied allotment of farm products, 
electric railway freight service should be placed in opera- 
tion over the present existing street railway lines, and the 
interurban street railways should be given direct access to 
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the city markets and to such other points in the city con- 
venient to the consuming public for the delivery of fruits, 
vegetables and dairy products. The rapid and easy access 
to the new markets achieved by the establishment of street 
railway freight service to and from the city will encourage 
production, and the vast amount of land near the city of 
Chicago at present undeveloped will be divided into small 
truck, poultry, dairy and fruit farms. The time has ar- 
rived when our urban and interurban street railways should 
be operated for the benefit of the community in shortening 
the route between the producer of farm products and the 
consumer. The carrying of freight by street railway lines 
inside of the city limits, however, should not be permitted 
to interfere with the proper handling of the passenger traf- 
fic. Such freight cars should be operated during the hours 
when the passenger service is at a minimum and practically 
at a standstill, and they should be kept out of the congested 
district of the city. Freight handled by the interurban 
street railways could be carried over the Chicago street 
railways between the hours of 11 p. m. and 5 a. m. without 
inconvenience to the public. By permitting our street cars 
to carry freight during the night, street congestion in the 
day time will be lessened to a large extent by the elimina- 
tion of a large amount of hauling by teams.” 


Trespasser Defined in New Jersey 


(t 


In the case of Calvin Burns against the Atlantic City & - 


Shore Railroad, Atlantic City, N. J., the Supreme Court of 
that State held recently that in proceedings under the act 
of 1911 for the prevention of trespassing upon railroad 
trains, and railroad property, it is necessary to prove a 
trespass contrary to the rules of the railroad corporation 
and an intention to ride without paying fare or to do the 
other acts mentioned in the statute. 

Burns was convicted of a violation of the act of 1911 for 
the prevention of trespass upon railroad trains and railroad 
property. He had boarded a car at Pleasantville. The car 
was crowded. He had no seat and when the conductor de- 
manded fare the prosecutor refused to pay until provided 
with a seat. None could be provided, so he remained on the 
car without paying fare although he might have alighted at 
two regular stops. The railroad company is incorporated 
under the general railroad law, but the custom was to collect. 
fares on the car as in the case of street railways. 

Many of the reports of this case which were published 
in the daily newspapers appeared under the caption “No 
Seat, No Fare Wins.” 


Don’ts for July 4.—The Pittsburgh (Pa.) Railways car- 
ried a full page advertisement in the Pittsburgh papers just. 
previous to July 4 headed “Don’ts for July 4.” The com- 
pany referred to the unusually large crowds on the streets: 
on July 4 and published a series of fifteen don’ts designed 
to protect its patrons and pedestrians. 


State Board to Investigate Northampton Arbitration.— 
The Massachusetts Board of Arbitration and Conciliation 
has agreed to visit Northampton on July 7 to investigate its. 
dispute between.the Northampton Street Railway and mem- 
bers of the employees’ union in connection with the inter- 
pretation of the recent finding of the local arbitration board. 
Commissioners C. G. Wood and F. M. Bump will sit in the 
case. Retroactive wages is the chief subject of discussion. 


Adams Express on Detroit United Lines.—An arrange- 
ment has been made by which the Adams Express Company 
will handle the express business on the Detroit United Lines, 
succeeding the United States Express Company, which dis- 
continued business on June 13. The Adams Express Company 
will establish agencies at all principal points along the 
electric railways included in the Detroit United Lines. Fast 
electric freight service will be maintained as at present on 
all the Detroit United Lines, the arrangement in regard 
to express business in no wise supplanting the regular 
freight service. 


Traffic Regulation in Detroit.—Police Commissioner Gil- 
lespie of Detroit, Mich., is using his department to aid 
street car riders in the congested downtown district. He 
has marked off a number of “safety zones” at various 
heavy loading points on the lines of the Detroit United 
Railway, and these zones are protected with iron stands 


- memory or optional intent. 
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against vehicular traffic. The purpose is to keep a portion 
of the pavement clear for those boarding and alighting 
from cars and thus facilitate the handling of street car 
riders. In addition, the police commissioner has marked 
all the principal crossings in the congested district with 
heavy chalk lines. E : 


Trial Belt Line Service Ordered at Boston.—Upon a peti- 
tion of the Charlestown Improvement Association for im- 
proved service on the surface linés of the Boston Elevated 
Railway, the Massachusetts Public Service Commission has 
ordered that a three months’ trial schedule be adopted which 
will include a loop line operated on a ten-minute headway in 
each direction from Sullivan Square to City Square, via 
Bunker Hill and Main Streets, and thence to Sullivan 
Square, with transfer privileges at City Square to and from 
Boston cars. The board also has ordered the trial installa- 
tion for the above period of a ten-minute line between the 
top of Winter Hill and Summer Street, Boston, and a ten- 
minute line from Sullivan Square via Bunker Hill Street and 
the Tremont Street subway and Shawmut Avenue to Dudley 
Street. 


Brooklyn Mail Contract Terminated.—Because the Brook- 
lyn (N. Y.) Rapid Transit Company was unable to arrange 
satisfactory terms for renewing its contract with the 
Brooklyn post-office, for the transportation of letter carriers, 
the latter have been paying full fare since July 1. Post- 
master William E. Kelly of Brooklyn has announced that 
the new plan of 5-cent fares for each ride will be tried for 
a period of three months. Tickets will be issued to the 
carriers for the payment of their fares to and from the 
stations while delivering and making collections. It is 
stated unofficially that the department hopes by the time 
the three-month experimental period is up to be ready to 
install automobile mail delivery service in Brooklyn. Under 
the arrangement which existed in Brooklyn the company 
received $25,000 a year for transporting the carriers. 


Bay State Street Railway Fare Orders.—The Massachu- 
setts Public Service Commission has ordered the Bay State 
Street Railway to rearrange its present fare limits so as to 
permit passengers to ride between the Braintree station of 
the New York, New Haven & Hartford Railroad and White’s 
turnout in Holbrook for a 5-cent fare. The extension in- 
volved from the previous limit is about 0.5 mile. The com- 
mission has also ordered the company to provide 7-cent 
tickets good for passage between Middleton Square and 
Cabot and Dow Streets, Beverly, between 5.30 and 7.30 
a. m., and 4.30 and 6.30 p. m., for the use of regular 
patrons traveling from any part of Middleton to any part of 
Beverly. The commission points out that similar tickets 
are in use between Middleton and Salem and that the com- 
pany’s revenue will not be materially reduced by the appli- 
cation of such a rate to the Beverly traffic. 


New Fare System on New Jersey Line.—The Burlington 
County Transit Company, Mount Holly, N. J., has installed 
the fare registering system of the Rooke Automatic Regis- 
ter Company, Providence, R. I. The railway apprised the 
public of the change in display advertising which it carried 
in the daily papers. It said that the new system com- 
mended itself to any one willing to be shown. In explaining 
the advantages of the system to the passenger and to the 
conductor the company said: “The passenger pays his cash 
fare by easily paying his nickel into the hand-held register 
instead of placing same in the conductor’s hand. The accus- 
tomed physical act of payment is not so much changed as 
merely utilized. The conductor is relieved of registering 
fares. Collection means registration and the instant posses- 
sion of all cash, as usual. The entire transaction involving 
payment, registration and delivery is accomplished auto- 
matically and instantly at passenger’s finger tips. All this 
saves time, and eliminates the old unavoidable annoyance of 
jostling passengers during the old ‘ring up’ process. The 
correct audit of all cash collected is no longer a matter of 
The conductor is relieved of 
mental accounting. Passengers cannot now ‘ring up’ fares 
by mistake, as formerly, or dispute regarding denomination 
of coin paid. The chance for honest financial error is 
eliminated along with any plausible basis for excusing 
intentional irregularities. This means a ‘square deal’ with- 
out casting reflections or imposing hardships.” 
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Personal Mention 


Mr. S. G. Cunningham has been appointed purchasing 
agent of the Arkansas Valley Railway, Light & Power 
Company, Pueblo, Col., to succeed Mr. George W. Milliken. 


Mr. J. Dunhill has been elected secretary of the Tucson 
(Ariz.) Rapid Transit Company to succeed Mr. L. C. Gerry, 


who continues with the company as vice-president and treas- 
urer. 


Mr. W. J. Tharp, who has been auditor of the Little Rock 
Railway & Electric Company, Little Rock, Ark., has also 


been elected secretary of the company, to succeed Mr. 
George B. Rose. 


Mr. L. C. Gerry, who has been secretary and treasurer of 
the Tucson (Ariz.) Rapid Transit Company, has been elected 


vice-president of the company and continues as treasurer 
but not as secretary. 


Mr. W. W. Freeman has been elected vice-president of the 
Cincinnati, Newport & Covington Railway and the South 
Covington & Cincinnati Street Railway, Covington, Ky., to 
succeed Mr. P. G. Gossler. 


Mr. C. S. Gannon, who has been secretary of the Birming- 
ham-Tuscaloosa Railway & Utilities Company, Tuscaloosa, 
Ala., has also been elected treasurer of the company, to 
succeed Mr. W. S. Adams. 


Mr. F. J. Beyer has been elected vice-president of the 
Winona Interurban Railway, Warsaw, Ind., to succeed Mr. 
William D. Frazer, who has been elected president and gen- 
eral manager of the company. 


Mr. Claus Spreckels, who has been treasurer of the San 
Diego (Cal.) Electric Railway, has also been elected secre- 
tary of the company, to succeed Mr. H. L. Titus, who con- 
tinues with the company as general counsel. 


Mr. William D. Frazer, who has been vice-president and 
general manager of the Winona Interurban Railway, War- 
saw, Ind., has been elected president of the company, to 
succeed Mr. H. J. Heinz. Mr. Frazer also continues as gen- 
eral manager. 


Mr. S. C. Steinhardt has been elected president of the 
Wilmington, New Castle & Delaware City Railway, New 
Castle, Del., to succeed Mr. W. R. Brown. Mr. Steinhardt 
has also been elected president of the Wilmington Southern 
Traction Company, New Castle. 


Mr. C. A. Pearson, Jr., who has been assistant treasurer 
of the Union Railway, Gas & Electric Company, Rockford, 
Ill., has also been appointed assistant secretary of the com- 
pany, succeeding Mr. Jacob Hekma, who continues as an of- 
ficer of the company with the title of treasurer and secre- 
tary. 

Mr. J. W. Coleman has been elected president of the Coast 
Countries Gas & Electric Company, Santa Cruz, Cal., to suc- 
ceed Mr. John Martin. Mr. Coleman, who has been general 
manager of the Union Traction Company, Santa Cruz, has 
also been elected president of that company, to succeed Mr. 
Martin. 

Mr. George L. Mayer has been appointed purchasing 
agent of the Ohio Electric Railway, with headquarters at 
Springfield. The purchasing for the Ohio Electric Railway 
has heretofore been done by Mr. Claude Burckmyer, who 
also acted as purchasing agent for the Cincinnati Traction 
Company, the Ohio Traction Company and the Cincinnati 
Car Company. 

Mr. T. B. Massey has been elected vice-president of the 
Wilmington, New Castle & Delaware City Railway, New 
Castle, Del., to succeed Mr. T. D. Rhoades. Mr. Massey has 
also been appointed general manager of the company. Mr. 
Massey has also been elected to the position of vice-presi- 
dent and general manager of the Wilmington Southern 
Traction Company. 

Mr. Henry C. Hazzard has resigned as secretary of the 
Pacific Coast Electric Railway Association and will engage 
in the practice of law with offices in the Alaska Commercial 
Building, San Francisco. In this work he will be associated 
with Mr. T. T. C. Gregory, general counsel for the interests 
of Louis Sloss & Company, who are largely interested in 
the Northern Electric Railway, Chico, Cal., and other enter- 
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prises. Mr. Hazzard is a graduate of Leland Stamford, Jr., 
University and was admitted to the New York State Bar in 
1899. Later for five years he was executive head of the 
division of light, heat and power of the New York Public 
Service Commission, First District, but resigned this office 
to become assistant attorney to the State Railroad Com- 
mission of California. 

Prof. E. W. Bemis has been appointed as the city’s repre- 
sentative on the Chicago Board of Supervising Engineers 
to succeed Mr. George Weston. The appointment has been 
approved by the Council. Professor Bemis is well known 
as a public utility expert and as an economist. He is at 
present engaged in supervising the valuation of the prop- 
erty of the public service corporations operating in the 
District of Columbia for the Public Utilities Commission of 
the District, and has been retained by the Detroit Street 
Railway Commission to appraise the property of the Detroit 
United Railway within the city of Detroit. Professor Bemis 
was born in Springfield, Mass., on April 7, 1860. He re- 
ceived the degree of A.B. from Amherst in 1880 and A.M. 
in 1884. In 1885 he received the degree of Ph.D. from 
Johns Hopkins University. He was professor of history 
and political economy at Vanderbilt University from 1889 
to 1892 and was assistant professor of political economy at 
the University of Chicago from 1892 to 1895. In 1896 he 
served as assistant statistician of the Illinois Bureau of 
Labor Statistics, and from 1897 to 1899 was professor of 
economics, science and history at the Kansas State Agri- 
cultural College. Later he was director of the department 
of municipal monopclies of the Bureau of Economic Re- 
search in New York. From 1901 to 1909 he was superin- 
tendent of the water department of the city of Cleveland, 
Ohio. From January to October, 1910, he was deputy com- 
missioner of water supply, gas and electricity in New York. 
Since 1910 Prof. Bemis has been engaged as a consulting 
expert in connection with problems affecting public utility 
properties. 

Mr. James F. Hamilton, general manager of the United 
Traction Company, Albany, N. Y., and the Schenectady 
(N. Y.) Railway, was elected president of the New York 
Electric Railway Associa- 
tion at the annual meeting 
held at Hotel Champlain, 
Bluff Point, N. Y., on June 
30 and July 1. Mr. Hamiil- 
ton entered the transporta- 
tion department of the In- 
ternational Railway, Buf- 
falo, wN2. Y.,. in 1896)<and 
after serving in various po- 
sitions was placed in charge 
of one of the largest sta- 
tions. He resigned his posi- 
tion with that company in 
1902 to become assistant 
superintendent of the Sche- 
nectady Railway and was 
appointed superintendent of 
the company in 1909. In 
1911 Mr. Hamilton was en- 
gaged as general superintendent of the United Traction 
Company, and was retained by the Schenectady Railway in 
an advisory capacity, and in 1912 he was appointed general 
manager of both companies. Mr. Hamilton has been active 
in the work of the New York Electric Railway Association 
for a number of years, and has served on the executive 
committee and as vice-president. 


OBITUARY 


Guy Phillips, assistant secretary and assistant treasurer 
of the Virginia Railway & Power Company, Richmond, Va.; 
secretary and treasurer of the Richmond & Chesapeake Bay 
Railway, and assistant secretary of the Missouri Pacific 
Railroad, killed himself by shooting at the office of Mr. 
Frank J. Gould, with whom he was associated in New York. 
Mr. Phillips had been identified with the Gould interests 
for many years. He suffered a nervous breakdown about 
ten years ago, but after a long rest in Germany he returned 
to the United States and resumed business apparently 
greatly improved in health. 


J. F. Hamilton 
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Construction News 


Construction News Notes are classified under each head- 
ing alphabetically by States. 

An asterisk (*) indicates a project not previously re- 
ported. 


RECENT INCORPORATIONS 


*Niobrara Electric Light, Power, & Railway Company, 
Lincoln, Neb.—Incorporated in Nebraska to build electric 
railways and other public utilities. Capital stock, $300,000. 
Officers: Hugh O’Neill, president; C. L. Keeler, vice-presi- 
dent; Carl E. Grant, secretary; John Korab, treasurer, and 
W. C. Grant, director. 


FRANCHISES 


Tuscaleosa, Ala.—The Birmingham-Tuscaloosa Railway 
& Utilities Company will ask the Council for an extension 
of time on its franchise in which to complete its electric line 
in Tuscaloosa. 

Oakland, Cal.—The San Francisco-Oakland Terminal Rail- 
ways have received a franchise from the Council for a 
double track on Telegraph Road in San Lorenzo, from the 
north line of Sycamore Street to Main Street. 

Savannah, Ga.—The Savannah Electric Company has re- 
ceived a franchise from the Council to extend its line on 
Habersham Street from the present terminus southward to 
Forty-fourth Street to connect with the line at Chatham 
Crescent in Savannah. 

Springfield, I1l—The Southern Illinois & St. Louis Rail- 
way has asked the Illinois Public Utilities Commission for 
a certificate of convenience and necessity to build an elec- 
tric railway between Marion, Harrisburg and Johnson City. 
[E. Rade Marchi2seal4ag 

Salina, Kan.—The Salina Street. & Interurban Railway 
has received a franchise from the Council for an extension 
of its lines in Salina. The company also plans to build a 
new steel bridge. H.C. Smither, president. 

Portland, Ore.—The application of the Portland Railway, 
Light & Power Company for approval of a line on East 
Eighth Street from Hawthorne Avenue to East Yamhill 
Street in Portland on which the company has a franchise, 
has not been approved by the Department of Public Works. 
Some suggestions have been made, however, which if fol- 
lowed will result in the immediate construction of the line. 


Rock Hill, S. C-—The Carolina Traction Company has re- 
ceived a franchise from the Council for an extension of its 
tracks along Elm, Park and Crawford Streets in Rock Hill. 


Nashville, Tenn.—The Nashville Traction Company will 
ask the County Court for a franchise for a right-of-way 
on the Murfreesboro turnpike from the city limits on La- 
Fayette Street in Nashville to the town of Una. 

Nashville, Tenn.—The Nashville-Gallatin Interurban Rail- 
way will ask the County Commissioners for an extension 
of time on its franchise in which to complete its line from 
the present terminus to the boundary of the county, passing 
through Goodlettsville. The purpose is to build a line to 
Ridge Top and Springfield, in Robertson County. 

East Dallas, Tex.—Daniel Sonnentheil and associates 
have received a twenty-five-year franchise from the Council 
to build an electric line in East Dallas through the Lake- 
wood addition, a distance of about 2 miles. [E. R. J., July 
4, 714.] 

Orange, Tex.—The franchise granted by the City Council 
of Orange to A. H. Hodges, C. F. Smythe and their asso- 
ciates giving them authority to build an electric railway 
and an electric light plant in Orange was formally accepted 


recently. It is intended to extend this line eastward to the 
town of Vinton and to the Vinton oil fields. [E. R. J., June 
20, 714.] 


Texas City, Tex.—The Texas City Street Railway has 
received a franchise from the County Commissioners in 
Texas City. 

Salt Lake City, Utah.—The Utah Light & Railway Com- 
pany has received a forty-one-year mail and express fran- 
chise from the Council in Salt Lake City. 
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TRACK AND ROADWAY 


Northwest Arkansas Railway, Bentonville, Ark.—This 
company has placed in operation the 8-mile section of this 
line between Bentonville and Rogers. The line will be ex- 
tended to Springdale, Pea Ridge and Cave Springs. H. L. 
Cross, Bentonville, secretary. [E. R. J., May 16, ’14.] 


Benicia, Cal.—Definite announcement that the construc- 
tion of the Vallejo and Benicia electric railroad will be 
begun in a few weeks was made recently by officials of the 
Benicia Land & Terminal Company, recently incorporated. 
J. R. Cunningham, who is on the field in charge of opera- 
tions, announces that the company had secured options on 
1000 acres of land near the outskirts of the city for a 


~~ terminal and repair shop. His statement that the line would 


ultimately be extended through the Vaca and Suisun Val- 
leys into the Sacramento Valley is believed to mean that 
the line will connect with some other system, probably the 
Oakland, Antioch & Eastern Railway. The survey between 
Benicia and Vallejo has been completed. The line will have 
a terminal in Vallejo at the Monticello Steamship Com- 
pany’s wharf. [E. R. J., July 4, 714.] 


San Francisco (Cal.) Municipal Railway.—The Bay View 
Improvement Club has asked the Board of Supervisors to 
extend the municipal line from Petrero Avenue to the 
Hunter’s Point dry dock, the route to be along San Bruno, 
Oakdale, Railroad and Revere Avenues in San Francisco. - 


Peninsula Railway, San José, Cal.—Work will be begun 
at once by this company on the extension of its line from 
the corner of Franklin and Jefferson Streets to the town 
limits on the Saratoga road in Santa Clara. 


Sacramento Valley West Side Electric Railway, Willows, 
Cal.—The third trestle on the 11-mile unit of this rail- 
way between Dixon and the station of Rio, on the Oakland, 
Antioch & Eastern Railroad has been completed and one- 
third of the track has been laid. The line is about 8 miles 
from Dixon. [E. R. J., June 20, 714.] 

Norwick & Westerly Traction Company, Norwich, Conn.— 
During the next few weeks this company plans to build a 
new siding in front of the New York, New Haven & Hart- 
ford Railroad station at Westerly, R. I. 


Albany (Ga.) Transit Company.—During the next few 
weeks this company plans to build about 1 mile of new 
track in Albany. All material has been purchased. 


Chicago & Northern Interurban Railroad, Chicago, [ll.— 
This company, which plans to connect Chicago with the Fox 
Lake district, will shortly seek a franchise from the City 
Council of Chicago and a certificate of convenience and ne- 
cessity from the State Public Utilities Commission of Illinois. 
The railway offers to exchange transfers with the city and 
elevated lines of Chicago if the franchise is granted. Both 
freight and passengers will be carried and the line will tap 
the dairy and truck garden districts between Chicago and 
Fox Lake. The business men of the general vicinity of 
Elston, Belmont and California Avenues in Chicago, work- 
‘ing under the auspices of the Northwest Side Market Asso- 
ciation, are back of the plan. [E.R. J., July 26, 713.] 


Western Illinois Railway, Carthage, [ll.—Surveys are 
being made by this company for its line from Beardstown, 
TIL, to Burlington, Ia., via Fort Madison, Ia. G. T. Cappel, 
Augusta, IIl., is interested. [E. R. J., May 30, 714.] 
Kewanee, Bradford & Henry Interurban Railway, Ke- 
wanee, Ill.—Plans are being made to finance this 35-mile 
railway to connect Kewanee, Osceola, Bradford and Henry. 
C. G. Lampman, Cedar Rapids, is interested. [E. R. J., 
June 27, 714.] 

Mount Vernon Traction & Power Company, Mount Ver- 
non, Ill.—About 2% miles of track have been laid by this 


~ “company in Mount Vernon. Charles C. Baldwin, Mount Ver- 


non, chief engineer. [E. R. J., Dec. 6, 714.] 

Waterloo, Cedar Falls & Northern Railway Company, 
Waterloo, Ia.—This company has just contracted with the 
Ohio Brass Company for 25 miles of catenary overhead 
work and hangers, and for 45,000-volt insulators for a trans- 
mission line of the same length. This overhead material is 
for use on the last link of this company’s extension between 
Waterloo and Cedar Rapids, Ia. 

Oklahoma-Kansas Railway, Baxter Springs, Kan.—In- 
terest has been revived in the construction of the electric 
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railway to connect Newkirk, Ponca City, Arkansas City, 
Blackwell, Enid, Perry, Kildare, Guthrie, Hunnewell, Guedo 
Springs and Tonkawa. The intention of the company has 
been. to build first from Arkansas City, south to Ponca City, 
passing through the Chilocco School, Indian reservation, 
Newkirk and Kildare. C. F. Lambert, Kansas City, chief 
engineer. [E. R. J., Jan. 14, ’11.] 


Arkansas Valley Interurban Railway, Wichita, Kan.— 
Several extensions are being planned by this company. A 
line will be built north, either from Newton to Salina or 
from Halstead via McPherson to Wichita. An extension 
to Hutchinson will also be built. Work on these branch 
lines will not be begun until the fall. 


Middlesboro, Ky.—It is reported that W. Godfrey Hunter, 
Middlesboro, has succeeded in interesting enough capitalists 
in the proposed 514-mile electric railway to connect Middles- 
boro and adjoining towns to insure the construction of the 
line, [E. R. J., Oct. 18, °13.] 


Blue Hill Street Railway, Canton, Mass.—During the next 
few weeks this company will award contracts to build a 
three-car siding in Canton. 


Detroit (Mich.) United Railway.—The extension to Al- 
mont and Romeo has been placed in operation by this com- 
pany. 

Detroit, Lansing & Grand Rapids Railway, Detroit, Mich. 
—As soon as financial backing can be secured this company 
will begin work on its proposed 135-mile line between 
Grand Rapids and Detroit. Henry M. Wallace, 704 Union 
Trust Building, Detroit, vice-president. [E. R. J., Dec. 
13); 74 

Columbia, Mo.—David R. Francis, St. Louis, has con- 
sented to take securities of the proposed electric railway 
between Columbia, Mo., and other cities, if a franchise is 
secured. F. S. Mordaunt, Chicago, is promoting the rail- 
way, which includes a city system at Columbia. [E. R. J., 
July 4, 714.] 

*Hlizabeth, N. J.—Active steps are being taken toward 
the establishment of an electric railway between Elizabeth, 
Rahway and Linden. At a recent meeting of the Elizabeth 
Board of Trade it was decided to take steps toward organiz- 
ing a joint committee of citizens of Elizabeth, Rahway and 
Linden to form plans to build an electric line between these 
points. The Public Service Railway has refused to build a 
line between these towns. 

Jersey Central Traction Company, Keyport, N. J—Work 
will be begun at once by this company on an extension in 
Keansburg from its substation near Palmer Avenue, through 
Salina Place, down Carr Avenue, along the beachway and 
out to the end of the steamboat pier in New Point Comfort. 


*Oklahoma City, Okla.—Complete plans for a network of 
electric interurban railway lines in Oklahoma have been 
announced by C. B. Hale and J. W. Tippon. The lines are 
planned to be connected with the Union Traction Company 
lines at Independence and with the Dallas-Denton Interur- 
ban Railway. Present plans are to start with a capital of 
$15,000,000. The proposed railway would connect Oklahoma 
City, Sapulpa, Bartlesville, Tulsa, Muskogee, McAlester and 
various other Oklahoma cities. Two main lines are pro- 
posed, one to run from Independence, Kan., south through 
Muskogee to Denison and the other from Oklahoma City 
through Chickasha and Lawton to Wichita Falls, Tex. The 
first construction intended is from Tulsa east through Cow- 
eta, Broken Arrow and Wagoner to Muskogee, a distance of 
52 miles. 

Berlin & Northern Railway, Berlin, Ont.—Grading has 
been begun by this company for a 44-mile extension of its 
line in Berlin. 

Blenheim, Ont.—At a representative meeting in Blen- 
heim on June 30 steps were taken to have the Hydro-EHlectric 
Power Commission of Ontario report upon a hydro-radial 
railway from St. Thomas to Amherstburg, to serve the dis- 
trict lying along the north shore of Lake Erie. A permanent 
organization was formed, with Mayor Little, Blenheim, as 
president. 

Bridgeburg, Ont.—Engineers have been asked to survey 
the route for the proposed Bridgeburg-Port Colborne elec- 
tric line, decided upon by the Ontarion Hydro-Radial Com- 


mission. 
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Morrisburg & Ottawa Electric Railway, Ottawa, Ont.— 
This company is advertising for bids for the complete con- 
struction, equipment, right-of-way of its line of railway, 
which will begin at or near Ottawa, and extend to Chester- 
ville, a distance of about 35 miles, such bids to be based on 
the company’s plans and specifications. L. Von Sydow, 
engineer in charge. 

Sudbury-Copper Cliff Suburban Electric Railway, Sud- 
bury, Ont.—About 2 miles of grading has been begun by 
this company on the route which extends parallel with the 
Copper Cliff Road, 5 miles. Further proposed extensions 
include the Ramsay Larke road, 1.2 miles, and the Frood 
Mine road, 2 miles. C. D. Norton, Sudbury, engineer. 


Lehigh Valley Transit Company, Allentown, Pa.—This 
company is rebuilding about 7 miles of track in Phillips- 
burg, N. J., with 105-lb. Dudley Section Tee Rails, in 60 ft. 
lengths, laid on creosoted ties, Abbott joints, and stone 
ballast. 

Hanover & McSherrystown Street Railway, Hanover, Pa.— 
Arrangements are being made by this company to award 
contracts for building its proposed line from Conewago 
Chapel to New Oxford, a distance of about 4 miles. 


*Kane, Pa.—Plans are under way to build an electric rail- 
way to connect Kane, St. Mary’s, Johnsonburg and Ridg- 
way, a distance of 33 miles. A large power plant is to be 
built near Ridgway to supply power for this proposed line. 


Schuylkill (Pa.) Railway, Girardville, Pa.—Plans are be- 
ing considered by this company to extend its lines into 
Delano and Lakeside, via Park Place. 


Cumberland Valley & Interurban Electric Railway, Nash- 
ville, Tenn.—Preliminary arrangements are being made by 
this company to build its 80-mile line between Nashville and 
Sparta via Smithville, with branches to Lebanon, Wood- 
bury and McMinnville. 'W. G. Baird, Lebanon, president. 
[E. R. J., March 14, 714.] 


Nashville (Tenn.) Traction Company.—An amendment to 
this company’s charter has been authorized to increase its 
capital stock from $500,000 to $1,000,000, and to construct, 
acquire and operate electric railways and extensions of its 
present lines upon a number of highways of the city and 
county and through private property. The Detroit-Nash- 
ville Construction Company, which was organized for the 
purpose of building the lines of the Nashville Traction 
Company, has also been authorized to increase its capital 
stock from $100,000 to $300,000. W. O. Palmer, Nashville, 
president. [E. R. J., July 4, ’14.] 


El Paso (Tex.) Electric Railway.—This company is re- 
ported to contemplate extending its lines in El] Paso. 


*Fort Worth, Tex.—F. W. Ferguson, New York, E. E. 
Fosdick, Fort Worth, and associates, are considering plans 
to build an electric railway from Fort Worth to Mineral 
Wells, 60 miles. 

Gainesville, Whitesboro & Sherman Railway, Gainesville, 
Tex.—This company is desirous of interesting outside 
parties in the railway with a view to its construction and 
operation. The line was promoted originally in 1906. Fran- 
chises and rights-of-way have been obtained and surveys 
made. Twelve miles of the line have been graded. William 
L. Blanton, Gainesville, Tex., is attorney for the company. 
[Eo Bids April 18,7145) 

Southwestern Traction Company, Temple, Tex.—Exten- 
sive improvements are under way on all the lines within the 
city limits of Temple. 

Victoria, Tex.—The project to build an electric line be- 
tween Victoria and Houston, Tex., has been revived. The 
railway, if built, will touch Sugarland, Richmond, Rosen- 
berg, Wharton and other cities. John T. Land, secretary 
of the Victoria Chamber of Commerce, is among those in- 
terested. 

*Wichita Falls, Tex.—Plans are being considered to 
build a 170-mile electric railway to connect Dallas, Den- 
ton, Bowie, St. Jo, Grapevine, Decatur, Henrietta and 
Gainesville. The Southern Traction Company and the Tex- 
as Traction Company will offer to the proposed Wichita 
Falls-Dallas interurban line interchange of service and 
inter-line tickets, according to J. F. Strickland, president 
of the two companies. Among those interested in phe 
project are J. A. Kemp and C. H. Boedeker. 
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Janesville & Madison Traction Company, Madison, Wis.— 
Right-of-way has been secured by this company between 
Edgerton and Stoughton and plans are being made to begin 
the construction of this section of the line in the near future. 
G. Pickhardt, 409 Washington Building, Madison, president. 
[E. R. J., dune, 13, 7145] 


Southern Wisconsin Railway, Madison, Wis.—The Rail- 
road Commission has ordered this company to construct 
within the next ninety days double tracks on Williamson 
Street, Park Street and on University Avenue, from Park 
Street to the crossings of the tracks of the Milwaukee road 
on Mills Street, and from University Avenue to a point 
near West Johnson Street in Madison. 


SHOPS AND BUILDINGS 


San Francisco (Cal.) Municipal Railway.—Construction 
of this company’s new carhouses, to be located on the block 
bounded by Seventeenth, Mariposa, York and Hampshire 
Streets in San Francisco, will soon be begun. The Board 
of Public Works has called for bids for excavating the site. 


Norwich & Westerly Traction Company, Norwich, Conn.— 
During the next few weeks this company plans to build an 
addition to its passenger station at Stonington, to be used 
as a freight house with siding. 


Utah Light & Railway Company, Salt Lake City, Utah.— 
Plans and specifications are being prepared by this com- 
pany for an addition to its carhouses in Salt Lake City. 
The addition will cost about $50,000. 


POWER HOUSES AND SUBSTATIONS 


Pacific Gas & Electric Company, San Francisco, Cal.— 
New equipment to be installed in this company’s power 
plant in Oakland in the near future will consist of one 1000- 
kw, 600-volt generator on common base shaft with one 
1440-hp, 11,000-volt, three-phase, sixty-cycle, 514 r.p.m. syn- 
chronous motor generator set. This apparatus has been 
ordered from the Westinghouse Electric & Manufacturing 
Company. 

Peoples Traction Company, Galesburg, Ill—A new sub- 
station is being built by this company in Abingdon and a 
300-kw rotary converter is being installed. It is expected 
to have this station in operation by Aug. 1. 


Winona Interurban Railway, Warsaw, Ind.—This com- 
pany is considering plans to buy stokers for four 300-hp 
Babcock & Wilcox boilers for its power plant in Winona 
Lake. 


St. Paul Southern Electric Railway, St. Paul, Minn.—This 
company has placed an order with the Westinghouse Elec- 
tric & Manufacturing Company for one 300-kw, 600-volt, 
three-phase, sixty-cycle, 1200 r.p.m. rotary converter; three 
100-kva, single phase, sixty-cycle, 13,000-volt to rotary volt- 
age OISC transformer and one switchboard to control same. 


Water, Light & Transit Company, Carrollton, Mo.—Dur- 
ing the next two months this company plans to purchase 
one 250-hp Heine type boiler and a new boiler feed pump 
for its power plant in Carrollton. 


Jamestown, Westfield & Northwestern Railway, James- 
town, N. Y.—This company has placed an order with the 
Westinghouse Electric & Manufacturing Company for the 
following apparatus: one complete, portable substation con- 
sisting of one 500-kw, 600-volt, six-phase, twenty-five-cycle, 
750 r.p.m. rotary converter; one 550-kva, three-phase, 
twenty-five-cycle, 16,500-volt to rotary voltage OISC out- 
door type transformer; one two-panel switchboard to con- 
trol the above, and one substation car complete. 


Philadelphia (Pa.) Rapid Transit Company.—This follow- 
ing new equipment will be installed by this company at its 
power plant in Philadelphia: two 3000-kw, 600-volt, six- 
phase, twenty-five-cycle, 250 r.p.m. rotary converter; six 
1100-kva, single-phase, twenty-five cycle, 13,200-volt, rotary 
voltage air blast transformer. This order was placed with 
the Westinghouse Electric & Manufacturing Company. 


Northern Texas Traction Company, Fort Worth, Tex.— 
One 1000-kw, 600-volt, six-phase, twenty-five cycle, 750 
r.p.m. commutating pole rotary converter will be installed 
by this company at its power plant in Fort Worth. The 
apparatus was ordered from the Westinghouse Electric & 
Manufacturing Company. 


I 
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Manufactures and Supplies 


ROLLING STOCK 
_Sioux City Service Company, Sicux City, Ia., is building 
eight new cars in its own shops. 

Fargo & Moorehead Street Railway, Fargo, N. D., expects 
to purchase one single-end equipment car. 

Canadian Northern Railroad, Toronto, Ont., noted in the 
ELECTRIC RAILWAY JOURNAL of April 4, 1914, as being in the 
market for eight all-steel suburban passenger cars for its 
Montreal tunnel electrification, has ordered these cars from 
the Pressed Steel Car Company. 


Sacramento Electric, Gas & Railway Company, Sacra- 
mento, Cal., has ordered six city passenger cars from the 
American Car Company. This item is a correction of a 
previous report on this order in the ELEcTRIC RAILWAY 
JOURNAL of July 4, in which an error was made in the name 
of the car builder. The trucks will be mounted on Brill 
No. 76 E trucks instead of No. 75 E, as formerly specified. 

Charlotte (N. C.) Electric Railway, noted in the ELECTRIC 
RAILWAY JOURNAL of May 9 as having ordered six closed 
city cars from the Southern Car Company, has specified the 
following details for this equipment: 
Seating capacity......... 40 Bumpers 
Weight of car body.12,000 lb. Car trimmings....... bronze 
Bolster centers, length, Curtain fixtures..Natl. L.W. 

17 ft.944 in. Curtain material.. .Pantasote 


Length of body........ 27ft. Destination signs....Hunter 
Length over vestibule. .37ft. Gongs ............... 120i 
Width over sills....8ft.4in. Hand brakes. .vertical wheel 
Width over all..... Sit-7 in. Motors.cteceeae- outside hung 
Height, rail to sills....32in. Sash fixtures..... Natl. L.W. 
BOG Yaer ee cranes peruse metaly Seatsat nr pacwwaerts cou willow 
Interior trim......mahogany Seating material...... rattan 
Headlining ......... Agasote Step treads......... anti-slip 
ROO LM. cess, 3 arched Trucks....maximum traction 
Underframe .......... metal Ventilators...... Ry. Utility 
AIPM DOTAKCS.S Seats Sixsls West. 


TRADE NOTES 


Taylor-Wharton Iron & Steel Company, Seattle, Wash., 
has moved its offices from 319 Pacific Building to 1604 L. C. 
Smith Building. 

Carbo Steel Post Company, Chicago, IIl., has moved its 
offices from Chicago Heights, IIl., to 879-881 Rand-McNally 
Building, Chicago, III. 

Union Switch & Signal Company, Swissvale, Pa., has 
appointed T. W. Siemon as secretary and treasurer, to suc- 
ceed J. H. Johnson, recently resigned. 

Joseph Dixon Crucible Company, Jersey City, N. J., has 
appointed Dudley O. Johnson as branch manager of its 
Chicago office, succeeding the late Sam Mayer. 


Lawrence Steel Casting Company, Pittsburgh, Pa., has 
appointed H. W. Green as vice-president. Mr. Green has 
been for the past ten years district sales agent for the 
American Steel Foundries, Pittsburgh, Pa.. 


St. Louis Car Company, St. Louis, Mo, has received an 

order for seats for the fifteen cars which were recently 
ordered by the Jacksonville (Fla.) Traction Company from 
the American Car Company. 
_N. W. Halsey & Company, New York, have published a 
small pamphlet entitled “How to Select a Good Bond.” It 
discusses briefly the question of the accuracy of a bond 
circular, the work of a corporation lawyer, the report of 
the engineering firm, franchises, territory served, population 
and certification by public accountants. 


Harry C. Holloway, who has represented The Rail Joint 
Company, both in Cincinnati and Chicago, for several years, 
resigned on July 1. Mr. Holloway has opened an office at 
Room 647, Railway Exchange Building, where he will handle 
railway supply accounts representing among others, the 
Keystone Grinder & Manufacturing Company, Pittsburgh, 
Pa. . 

_ Glass Founders Corporation, Inc., New York, N. Y., has 
opened an office at 20 Exchange Place and has secured 
patents for the manufacture of a new composition of glass 
for use in vestibules and windows of street and interurban 
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cars and for other purposes. This glass combines the fea- 
tures of unusual strength and safety. When broken it 
merely pulverizes and will not cut any one. 


William H. Heulings, Jr., who was elected last week vice- 
president of The J. G. Brill Company, has been identified 
with that company for his entire business life, and the elec- 
tion will give pleasure to the 
hosts of friends which he 
has acquired during his 
long association with the 
electric railway industry. 
As a representative of his 
company, he has attended 
nearly every national con- 
vention in the steam and 
electric railway field during 
the last twenty-five years at 
which his company has had 
an exhibit. His technical 
knowledge of the car build- 
ing and truck industry and 
his wide acquaintance and 
popularity in the transpor- 
tation field well fit him for 
his present position. Mr. 
Heulings became connected 
with The J. G. Brill Company on Feb. 7, 1885, when slightly 
more than fifteen years old, and he was first engaged 
to fill a temporary position as a stenographer. At that 
time he was preparing for a course at the University of 
Pennsylvania, but after he had been with The Brill Com- 
pany a short time, at the suggestion of James Rawle, then 
treasurer of the company, he decided to give up his univer- 
sity career and put forth all of his energies in developing 
the business of the company. After working for five years 
directly under Mr. Rawle, Mr. Heulings went to the sales 
branch of the business, where he came under the direct su- 
pervision of John A. Brill, through association with whom 
his natural qualities of salesmanship were broadened. He 
was made assistant secretary of the company in 1901, and 
in 1908 he assumed, in addition, the duties of general mana- 
ger of sales. Aside from his office of vice-president of The 
J. G. Brill Company, he is president and director of the 
John Stephenson Company and vice-president and director 
of the G. C. Kuhlman Car Company. Besides his active 
business connections, Mr. Heulings is a member of a great 
many clubs, including the Racket and Art Clubs of Phila- 
delphia, the Franklin Institute of that city and the Railroad 
Club of New York. He has also always taken a great inter- 
est in the affairs of the American Electric Railway Manu- 
facturers Association and is a past president of that organi- 
zation and has served for a number of years as an active 
and efficient member of the executive committee. 


W. H. Heulings, Jr. 


ADVERTISING LITERATURE 


Walter A. Zelnicker Supply Company, St. Louis, Mo., 
has issued a catalog describing its lumber crayons. 

S. K. F. Ball Bearing Company, New York, N. Y., has 
issued a catalog describing the principles of its ball bearings. 

Railway Improvement Company, New York, N. Y., has 
issued a folder entitled “The Microbe that Clings Joyously 
to the Ordinary Leather Strap.” 

Hess-Bright Manufacturing Company, Philadelphia, Pa., 
has issued a folder which contains a list of its distributers 
who handle a complete line of its ball bearings. 

Welding Materials Company, Inc., New York, N. Y., has 
issued folders describing its welding materials and appara- 
tus for electric arc, butt, spot and oxy-acetylene welding. 

Electrose Manufacturing Company, Brocklyn, N. Y., is 
distributing copies of the Scientific American, issue of May 
16, 1914, which contains an article on the evolution of the 
high-tension insulator in which diagrams are shown of in- 
sulators of the type manufactured by this company. 

Esterline Company, Indianapolis, Ind, has issued catalog 
No. 321 describing in detail its graphic efficiency meters for 
making continuous records on charts of any varying quan- 
tities, such as speed, temperature, pressure, speed per 
minute, miles per hour, volts, amperes, kilowatts or horse- 
power. 
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Westinghouse Electric & Manufacturing Company, East 
Pittsburgh, Pa., has issued a catalog describing Baldwin- 
Westinghouse industrial locomotives. The catalog shows a 
number of installation views of this class of apparatus and 
also contains a description of the characteristics of the loco- 
motives. 


Duff Manufacturing Company, Pittsburgh, Pa., has issued 
a general catalog of its line of jacks and other apparatus. 
This catalog, which contains 144 pages, describes its various 
types of standard trip jacks, car jacks, geared emergency 
car jacks designed especially for the equipment of electric 
railways, high-speed, ball bearing screw jacks, forged steel 
hydraulic jacks, trench braces and armature lifts. 


Brown Hoisting Machinery Company, Cleveland, Ohio, 
has issued a catalog describing and illustrating its sus- 
pended concrete bins for handling coal and ashes in power 
plants. Numerous illustrations of installations of bins are 
shown in the catalog, among them being the Winnipeg 
(Man.) Electric Railway, Memphis (Tenn.) Street Railway 
and the Cleveland, Painesville & Eastern Railroad. 


Ohmer Fare Register Company, Dayton, Ohio, has issued 
a booklet entitled “The Proof of the Pudding Is in the Eat- 
ing,” which directs attention to a number of repeat orders 
for registers which have recently been received from the fol- 
lowing electric railways: Pacific Electric Railway; Portland 
(Ore.) Railway, Light & Power Company, San Francisco- 
Oakland Terminal Railways and the Southern Pacific Rail- 
road. 


Bowman, Cost & Company, St. Louis, Mo., recently issued 
a special investment bulletin in sheet form containing care- 
fully selected lists of railroad bonds, public service bonds, 
municipal bonds and miscellaneous corporation bonds that 
are good offerings at the present time. Some of the larger 
issues are the following: Chicago (Ill.) City Railway first 
mortgage 5’s, Interborough Rapid Transit first and refund- 


ing 5’s, Los Angeles (Cal.) Railway first and refunding 5’s, . 


United Railways of St. Louis general. first mortgage bonds 
and Springfield (Mo.) Railway & Light first refunding 5’s. 


Stone & Webster, Boston, Mass., have issued a detailed 
circular describing bonds, coupon notes, preferred stocks 
and common stocks of companies managed by the Stone 
& Webster Management Association which are recom- 
mended for purchase at this time. Among the. securities 
mentioned are the following: Six per cent cumulative first 
preferred stock of the Dallas (Tex.) Electric Company; 6 
per cent cumulative preferred stock of the Dallas & Hous- 
ton Electric Company; first consolidated mortgage 5 per 
cent gold bonds of the Jacksonville (Fla.) Traction Com- 
pany; 6 per cent cumulative preferred stock of the Puget 
Sound Traction, Light & Power Company; 6 per cent cumu- 
lative preferred stock of the Public Service Investment 
Company; collateral trust sinking fund 5 per cent gold 
bonds of the Railway & Light Securities Company, and 
capital stock of the Capital Electric Company. 


NEW PUBLICATIONS 


Five Lectures Concerning Transportation.—Written and 
published by Logan G.. McPherson, Baltimore, Md., 1914. 
110 pages, paper bound. 

Mr. McPherson is chief of the Bureau of Railway Eco- 
nomics at Washington, D. C., which is supported by the 
steam railroads of the United States, and the five lectures 
in this book were delivered at The Johns Hopkins Univer- 
sity in 1914. They include the following subjects: The 
economic transition; railway competition and combination; 
government ownership of railways; the valuation of rail- 
ways and the service of accounts and statistics. Mr. Mc- 
Pherson’s conclusion in regard to railway competition and 
combination is that practical as. well as ethical considera- 
tions would seem to be all in favor of such combinations of 
railways as will enable them best. to serve the needs of in- 
dustry and commerce, most efficiently and economically 
perform the function of transportation and most satisfac- 
torily adjust the questions that arise with shippers, with 
railway brotherhoods and with governmental legislative 
and regulatory bodies. The most interesting lecture is un- 
doubtedly that dealing with government ownership of rail- 
ways. In regard to a choice between regulation and public 
ownership Mr. McPherson makes the following pertinent 
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remarks: “There is an old saying that if you want a thing 
done right you must do it yourself. That dictum has a 
limited application to the things done wholly by oneself in 
one’s own interest, and frequently does not hold good even 
within this limit. When it comes to administration, and 
especially to the direction on a large scale of the processes 
of a large organization, it is much easier to pick flaws than 
to perform, to criticise than to do, and this is the principal 
reason why it is better that the large business of this 
country be regulated by the people than administered by 
the people.” Two additional points which the author spe- 
cifically mentions are that it is almost inevitable that the 
tremendous voting power of the rank and file of em- 
ployees under government ownership would cause their 
vote to be sought by politicians with various promises of 
increases in pay and easier working conditions, and that if 
the government were to take over and operate the railroads 
with the same degree of business inefficiency and business 
laxity that has characterized other phases of the admin- 
istration it would not be many years before taxation would 
bear heavily upon every taxpayer. The lecture devoted 
to the subject of the valuation of railways is a general dis- 
cussion of the economic aspects of railroad valuation, the 
relation that railroads bear to the public and the present un- 
certainty as to what constitutes the fair value of a railroad. 


State Regulation of Public Utilities; published by the Amer- 
ican Academy of Political and Social Science, Philadel- 
phia. 357 pages. 

The May number of The Annals of the American Academy 
of Political and Social Science contains a collection of 
articles, largely from commission sources, dealing with the 
State regulation of public utilities. The papers are grouped 
under seven headings, as follows: (1) legislation as to 
State public utility commissions; (2) State regulation and 
municipal activities; (3) uniform accounting and franchises; 
(4) public control over securities; (5) valuation of public. 
utilities; (6) electric and water rates, and (7) standards for 
service. The authors include William D. Kerr, director Bu- 
reau of Public Service Economics, New York City; Frank W. 
Stevens, chairman of valuation committees, New York 
Central Lines, New York; John M. Eshleman, president Rail- 
road Commission of the State of California; Edwin Griihl, 
assistant to the president the North American Company; 
and Halford Erickson, member Wisconsin Railroad Com- 
mission. 


New Transfers in St. Louis 


Reference has been made previously in the ELECTRIC 
RAILWAY JOURNAL to the new transfer system put into effect 
by the United Railways, St. Louis, Mo., on July 1. The com- 
pany conducted a campaign of education in the newspapers 
before the system was installed. One of the paid adver- 
tisements inserted in the St. Louis papers by the company 
over the signature of Robert McCulloch, president and gen- 
eral manager, follows in part: 

“On July 1, 1914, the old form of transfer will be aban- 
doned and a new transfer substituted. The new transfer is 
intended to be used so as to ‘transport passengers by a 
continuous trip from any point on the system to any other 
point on the system.’ 

“Please do not fold or roll the transfer. The conductor’s 
work will be greatly expedited and the passenger’s comfort 
thereby subserved if the transfer is allowed to remain as is- 
sued by the conductor. 

“Only one form of transfer will be used, which will con- 
tain a list of all the lines in the city, the issuing line being 
conspicuously printed on each transfer. Two colors will be 
used, green and lavender. The green transfer will be used 
when only one transfer is needed or when a third transfer 
is necessary; the lavender transfer will be used when two or 
more transfers are required to transport a passenger to his 
destination; the green transfer is always used singly, the 
lavender always double. . 

“We repeat the request that both passengers and con- 
ductors exercise patience until all become familiar with the 
issue and use of the transfer by which the company means 
in good faith to ‘transport passengers by a continuous trip 
from any point on the system to any other point on the sys- 
tem.’ ” 
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a ae yoke brace of the Radiax truck plays a very important part in 

the construction, as it not only supports the solid forged side frame 
but also forms a means by which a flexible connection is made with 
the journal box. First, as to its support of the side frame, you will note 
that the yoke brace is cast in a manner which distributes the metal 
to the greatest advantage for strength and lightness and its ‘fit to the 
side frame is insured by accurate machining. The two holes‘ each side 
of the center give ample space for the movement of the swing links. 
The two grooves at the lower part of these holes engage the two pins 
at the bottom of each link and it is due to the force exerted on the 
links ‘by the double pin arrangement that the links are held in an 
upright position against the effect of irregularities in the track and also 
in assisting the links in their tendency to draw the axles back to their 
normal position when leaving a curve.” 
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